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NEW SPECIES OF CRINOIDS FROM ILLINOIS AND OTHER 

STATES. 

BY S. A. MILLER AND WM F. E. GURLEY. 



SUBKINGDOM ECHINODERMATA. 



CLASS CRINOIDEA. 
ORDER PAL^OCRINOIDEA. 
FAMILY ACTINOCRINIDiE. 

BATOCRINUS NODOSUS, n. Sp. 

Plate T\ Fig. 1, azygous side; Fig. 2, opposite view; Fig. 3, 

summit view. 

Body rather above modhim size, calyx obconoidal, broadly 
truncated below, about one- third wider than high; arm open- 
ings directed nearly horizontally. Plates very tumid, the larger 
ones subsi)inous; surface finely granular. 

Basals form an hexagonal disc with slight re-entering angles. 
The plates are very thick and the cavity for the attachment 
of the column deep. First radials a little wider than long, 
three hexagonal, two hejitagonal. Second primary radials quite 
small, quadrangular and from two to three times as wide as high. 
Third primary radials more than twice as large as the second, 
rather long, pentagonal, axillary, and bear upon each superior 
sloping side two secendary radials. The second secondary 
radials are axillary, and in three of the rays, bear upon each 
superior sloping side the tertiary radials. In some rays there 
are two tertiary radials and in others only a single long ter- 
tiary radial, which gives to each of tliese i-ays four arms. The 
distal side of each ray, adjoining the azygous area, is con- 
structed in this same way, but the proximal side of each bears 
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an axillary, tertiary radial that supports upon one side a sin- 
gle quaternary plate, and upon the other two quaternary 
plates, which arrangement gives to each of these rays five 
arms. There are, therefore, twenty-two arms in this species. 

In two of the regular interradial areas there is only a single 
large plate, in each of the other areas there are two plates, 
one large, the other quite small. The azygous area contains 
four large plates and two very small ones. The first one is 
in line with the first primary radials and rather longer than 
either of them. It is followed by three large plates, subeqaal 
in size, in the second range, and above these, on the left of 
.the central plate, there are two small plates. The azygous 
area is entirely cut off from the plates of the vault by the 
union of the quaternary radials. 

The vault is moderately convex and covered with polygonal, 
highly convex, and nodose plates and bears a large subcentral 
proboscis. 

This species is distinguished by its general form, twenty- two 
arms, nodose and subspinous plates and interradial areas. 
Heretofore, there have been described, from the Burlington 
Group, ten species, having twenty-two arms, and probably P. 
praximus is as nearly related to this as any other species 
though the calyx is much shorter and the radials differently 
formed, and yet there are more regular and azygous plates in 
the several areas than in this species. The two species cannot 
be confounded by any one capable of understanding the struc- 
ture of crinoids. 

Pound by C. S. Hodgson, in the Burlington Group, in Adams 
county, Illinois, and now in the collection of S. A. Miller. 

BATOCRINUS NODULOSUS, n. Sp. 

Plate J, Fig. 4, basal view; Fig, 5, azygous side of calyx; Fig. 

6y opposite view of calyx. 

Body medium or above medium size. Calyx broadly truncated 
below, obconoidal, twice as wide as high, arm openings direct- 
ed upward at a slight angle. Plates spinous. The hexagonal 
second primary radials, two plat6s in the second range, in the 
ftzygous area, and the sculpturing bring this species near Ac- 
tinocrinvs. The interradial areas, are, however, cut off from 



the vault, and the hexagonal second primary radials are due 
rather to the number of interradials than to the usual length- 
ening of the calyx, which induce us to ref^r the species to 
Batocrinus. 

The basal plates form a thin hexagonal disc with slight re- 
entering angles. The disc is only gently concave for the at- 
tachment of the column, and the columnar canal is quite largle. 
Each basal plate bears two nodes or short spines that are 
directed downward. First radial large, wider than long, three 
hexagonal, two heptagonal, and each one is produced in the 
form of a wedge-shaped spine. The second primary radials, 
differ somewhat in size, about one-half wider than long, hex- 
agonal, by reason of a slight ti'uncation of the superior angles 
by the interradials, and each one bears a central node. Third 
primary radials smaller than the second, pentagonal, axillary, 
each bears a central node and supports upon each upper slop- 
ing side a single secondary radial, which is axillary and sup- 
ports, in four of the rays, upon each upper sloping side, a 
single tertiary radial, which gives to each of these rays four 
arms. In one of the lateral rays, the third primary radial 
supports, upon one side, an elongated secondary radial, with a 
deeply concave facet for the reception of the first arm plate, 
and upon the other an axillary secondary radial, which sup- 
ports upon each upper side a single tertiary radial, which ar- 
rangement gives to this ray three arms. There are, there- 
fore, nineteen arms in this species. 

In ono of the regular interradial areas there are five plates, 
one in the first range, two in the second range, and two in 
the third range. In each of the other three regular interradial 
areas there are four plates, one in the first range, two in the 
second range, and one iii'the third range. In the azygous area 
there are seven plates, the first one is in line with the first 
primary radials and fully as large and spinous as either of 
them. It is followed by two large spinous plates in the sec- 
ond range, three smaller plates in the third range, a>nd one 
small depressed plate in the fourth range, that sends an angle 
high between the tertiary radials and reaches an angle, in a 
plate, that connects with the vault plates above the summit of 
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11 le tertiary radials. The last plate mentioned is in part a 
plate belonging to the calyx, but its superior faces are higher 
tlian the ambulacral furrous and unite with plates belonging to 
the vault. The vault is unknown. 

This is a peculiar species that will, at once, be distinguish- 
ed, by the spinous jilates, nineteen arms, and numerous inter- 
radials. 

Found by C. S. Hodgson in the Burlington Group, in Adams 
county, Illinois, and now in the collection of S. A. Miller. 

BATOCKINIJS SALEMENSIS, n. Sp. 

Plaie /, Fig. 10, basal view; Fig. It, snmmU : Fig. 12, azygous side. 

Species small, vault and calyx subequal, depressed, bitur- 
binat<3. Calyx saucer- sha])ed, between two and three times as 
wide as high. Plates convex, radial series somewhat angular. 
Ambulacral openings directed horizontally. 

Basal plates form an hexagonal disc one-half wider than the 
diameter of the column and having a height equal to about 
one fourth the diameter of the column. The depression for the 
attachment of the column is hemispherical. The first primary 
radials are between two and three times as wide as long, three 
hexagonal, two h(»ptagonaL Second primary radials quad- 
rangular, short, from three to live times as wide as long. 
Third primary radials only a little larger than the second, 
from three to four times as wide as long, pentagonal, axillary, 
and, in four of the rays, beaf upon each upper sloping side 
two secondary radials the last ones of which are axillary and 
bear uj^oneach upper slopitig side two tertiary? which gives 
to each of these rays four atihis. In the ray opposite the 
azygous area, the third pi-imai'y radial bears upon each upper 
sloping side three secondary radials, which 'give's- to it two 
arms. There are, therefore, eighteen arms, in this species, 
and eighteen ambiilacral openings to the vault. 

In each of two -of the regular interradial areas there are 

three plates, one large fril lowed by two small plates. In each 

of the other two' areas there are oirly two plates-, t>iie large 

l)late followed by bile plate in the second "range '■ In the 

'"a'4y'goiis area theii'e- iCre" six* plates. Th-e first one -is. in line 
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with the first primary radials and nearly as large, it is fol- 
lowei in the sojonl range by three plates, above which there 
are two plates. One is above the middle plate and the other 
is to the right of it. 

The vault is moderately convex, covered w^ith polygonal 
spinous plates, and bears a subcentral proboscis. No ovarian 
pores have been discovered. 

This species is distinguished among the eighteen armed 
species, by its general form, 'surface ornamentation, two sec- 
ondary radials, and by the interradial and azygous areas. 

It was found in the Warsaw Group, at Salem. Indiana, and 
is now in the rollortion of Charles L. Faber. 

BATOCRINUS STELLIFORMMIS, n. Sp. 

Plaie /, Fig, IS, basal view; Fig. 14, azygous side; Fig. 15, 

summit. 

Species below medium size, depressed, biturblnate. Calyx 
broadly rounded below, about three times as wide as high. 
Rjkdial ridges .slightly" defined and each series projecting so as 
to give it a stellate outline. Ambulacral openings directed up- 
ward and not visible from a basal view. Plat(?s plane and 

smooth. 

Basal plates form a low cup, hexagonal, with a slight re- 
entering angle on the azygous side, diameter one- half greater 
than the diameter of the column. Depn^ssion for the attach- 
ment of the column, moderately concave. First primary ra-^ 
dials large, a little wider than long, three hexagonal, two 
heptagonal. Second i^rimary radials short, quadrangular, three 
or four times as wide as long. Third primary radials about 
one-half larger than the second, three times as wide as- long, 
pentagonal, axillary, and, in four rays, bear upon each upper 
sloping side two secondary radials, the last ones of which are 
axillary and bear upon each upper sloping side two tertiary 
radials, which gives to each of these rays four arms. In the 
ray opposite the azygous area, the third primary radial bears 
upon each upper sloping side three secondary radials, which 
gives to it two arms. There are, therefore, eighteen arms in 
this species, and eighteen ambulacral openings to the vault. 
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All of the interradial areas connect with the vault. There 
are four plates in each regular interradial area, one in the tlrst 
range, two in the second, and one in the third, which sep- 
arates the radial series and unites with the plates of the vault. 
There are fourteen plates in the azygous area. The first one 
is in line with the first primary radials and of about the same 
size; it is followed by three plates in the second range, six 
plates in the third range, and four in the fourth range, two of 
which unite with the plates of the vault. One of the four 
l^lates, in the last range, is to the left and another is inter- 
calated between the lower part of the two larger platos that 
unite with the plates of the vault. 

The vault id depressed, convex and covered with small, con- 
vex, polygonal plates Vnd has a subcential azygous orifico 
slightly elevated above the greatest convexity of the vault, 
but it could hardly be regarded as a proboscis. No ovarian 
pores can be discovered. 

This is a very peculiar species and so different from all 
other eighteen-armed species that no comparison with any of 
them is necessary. 

Pound by P. A. Sampson, in the Keokuk Group, at Boon- 
ville, Missouri, and now in his collection. 

BATOCIilNrS SIGNATUS, n. Sp. 

Plate If Fig, 16, azygous side; Fi(j, 17, opposite view. 

Species medium or below medium size, biturbinate. Calyx 
broadly truncated, obpyramidal, about twice as wide as high. 
Radial ridges an^lar and well defined. Interradial areas flat 
tened. Ambulacral openings directed a little ubove a horizon- 
tal line. 

Basals form an hexagonal disc that is expanded in rim around 
the base of the calyx. Diameter a little greater than the 
diameter of the column, and height about equal to the thick- 
ness of the plates. Shallow concave depression for the at- 
tachment of the column. First primary radials a little wider 
than long, longitudinally angular in the middle part, three 
hexagonal, two heptagonal. Second primary radials short, 
quadrangular, three or four times as wide as long. Third 
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primary radials j^ne half larger than the second, more than 
twice as wide as long, pentagonal, axillary, and in the ray on 
the left of the azygoas area, and in each lateral ray, bear 
upon each superior sloping side two secondary radials, the last 
ones of which are axillary and support on each upper side 
two tertiary radials, which gives to each of these rays four 
arms. In the ray on the right of the azygous area there are 
three secondary radials on the distal side, and two on the 
proximal side, the last one being axillary and supporting on 
one upper side a single tertiary radial and on the other two 
tertiary radials, which gives to this ray three arms. In the 
ray opposite the azygous area, the third primary radial bears 
upon each upper side three secondary radials which gives to 
this ray two arms. There are, therefore, seventeen arms and 
seventeen ambulacral openings to the vault in this species. 

All of the interradial areas connect with the vault and are 
depressed between the rays. In each regular interradial area 
there are four plates. The first one is large, it is followed by 
two plates, in the second range, and by one elongated plate, 
in the third range, th^^t unites with the plates of the vault. 
In the azygous area there are eleven plates. The first one is 
in line with the first primary radials and about as large. It 
is followed by three plates in the second range, three in the 
third range, two in the fourth range, and two in the fifth 
range that unite with the plates of the vault. 

Vault conoidal and covered with small, polygonal, convex 
plates and bearing a very small subcentral proboscis. No 
ovarian pores have been detected. 

This is a marked species so different from all other seven - 
teenarmed species that occur in rocks of the same age that 
no comparison with any of them is necessary. 

Found by N. K. Burkett in the Keokuk Group, at Keokuk, 
Iowa, and now in the collection of Wm. P. E. Gurley. 

BATOCRINUS STRENUUS, n. Sp. 

Plate /, Fig. 18, azygous side; Fig. 19, side view. 

Species small but bearing large and vigorous arms, biturbin- 
ate. Calyx bowl-shaped, about twice as wide as high. No 
radial ridges. Plates convex. 
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Basals form an hexagonal disc more than onp-half wider than 
the diameter of the column. First primary radials very large, ' 

about as high as wide, three hexagonal, two heptagonal. Sec- 
ond primary radials quadrangular, from three to four times as 
wide as long. Third primary radials a little larger than the 
second, about three times as wide as long, pentagonal, axillary, 
and in three of the rays bear upon each upper sloping side two 
secondary radials, which gives to each of these rays two arms. 
In each ray adjoining the azygous area there are two second- 
ary radials on the distal side of the third primary radial and 
two on the proximal side, the last being axillary, which gives 
to each of these two rays three arms. There are, therefore, 
twelve arms in this species. The arms are very strong and, 
above the first two or three cuneiform plates, are composed of 
a double series of interlocking plates as is usual in this genus 
The arms are subf usiform and slightly flattened at the superior 
ends. 

There is one plate in each of the regular interradial areas. 
The first azygous plate is in line with the first primary radials 
and the largest plate in the body. It is followed by three plates 
in the second range which separate the secondary radials and 
unite with three plates belonging to the vault. 

The vault is conoidal. Proboscis not exposed in our speci- 
men. 

This is the second species ever described from the Keokuk 
Group having twelve arms. The other is B, prcegraviSy to 
which this one has no resemblance. This species is distin- 
guished by its general form, twelve arms and wide azygous 
area and cannot be mistaken for any other. 

Found in the Keokuk Group, at Boonville, Missouri, ' and 
now in the collection of Wm. F. E. Gurley. 

BATOCKINUS DELICATULIIS, n. SJ). 

Plate i, Ftg. 20, azygous side of a specimen somewhat compressed 

magnified two diameters; Fig, 21, opj)osile side view 

of same magnified two diameters. 

Species very small and delicate, somewhat biturbinate. Calyx 
obpyramidal, twice as wide as high. Plates convex, more or 
less angular. Radial ridges well defined, interradials depressed, 
and all the interradial areas connect with the vault. 
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Basal plates form an hexagonal disc which is nearly covered 
with the end of the column. First primary radials large, about 
as high as wide, three hexagonal, two heptagonal. Second 
primary radials quadrangular, xrom three to four times as wide 
as long. Third primary radials one-half larger than the second, 
between two and three times as wide as long, pentagonal, ax- 
illary, and on the distal side of each one adjoining the azygous 
area bears a secondary radial that supports a free arm, and on 
the proximal side two secondary radials, the last ones being 
axilliary, which arrangement gives to each of these rays three 
arms. In each of two lateral rays the third primary radial 
supports two secondary radials, the last ones being axillary, 
which gives to each of these rays four arms. In the ray oppo- 
site the azygous area the free arms arise from each single 
secondary radial, which gives to this ray two arms. There 
are, therefore, sixteen arms in this species. The arms are 
composed of rounded cuneiform plates for about one-fifth part 
of their length, above which they are composed of a double 
series of interlocking plates and gradually flatten toward the 
superior ends. 

There is a single regular interradial in each area and it con- 
nects with the plates of the vault. The first azygous plate is 
in line with the first primary radials and fuUy as large as any 
of them. It is followed in the second range by three plates 
and these unite with the plates of the vault. 

The vault is convex. Proboscis not exposed in our speci- 
men. 

This is the twelfth species described from the Keokuk Group 
that bears sixteen arms, but it is readily distinguished from 
each of them by its general form and by the interradial plates 
and structure of the arms. It is a marked species and though 
our specimen is small, it is quite distinct and not the young of 
any described species. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collei'tion of F. A. Sampson, of Sedalia, Mo. 
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BATOCRINUS REGALIS, n. Sp. 

Plate 7, flg. 22, basal view; Fig. 23y azagous side; Fig. 24, 

summit 

Species rather above medium size, depressed, biturbinate or 
somewhat leDticular. Calyx very rapidly spreading from a 
moderately rounded base, and having a diameter nearly three 
times as great as the height. Plates convex. No radial ridges. 
Surface granular. Arm openings directed a little above a hor- 
izontal line and not visible in a basal view. 

Basals form an hexagonal disc very little larger than the diam- 
ater of the column and having an hemispherical depression for the 
attachment of the column. An angular low ridge surrounds 
the columnar depression. First primary radials very convex, 
unequal in size, from one- third to two-thirds wider than long, 
three hexagonal and two heptagonal. Second primary radials 
guadrangular, from two to three times as wide as long. Third 
primary radials very little larger than the second, more than 
twice as wide as long, pentagonal, axillary and support on each 
upper sloping side two secondary radials the last of which is 
axillary, and, in the rays adjoining the^ azygous area, and, in 
the left lateral ray, each proximal upper sloping side bears 
two tertiary radials and each distal side bears a single tertiary 
radial which is axillary, and supports upon each upper sloping 
side two quarternary radials, which arrangement gives to each 
of these three rays six arms. In the right lateral ray one side 
only bears quaternary radials as in the arms above describee', 
and, on the other side, the last secondary radial supports, on 
each upper side, two tertiary radials, which gives to this ray 
five arms. In the ray opposite the azygous area che last sec- 
ondary plates bear upon each upper side two tertiary radial^-, 
which gives to this ray four arms. There are, therefore, in 
this species, twenty- seven arms and twenty-seven ambulacral 
openings to the vault. 

The interradial areas are cut off from the vault by the union 
of the quaternary and tertiary radials. In the regular inter- 
radial areas there are only two plates, one large plate followed 
by a much smaller one. In the azygous area there are five 
plates. The first plate is in line with the first primary radials 
and of about the same size; it is followed by three plates, in 
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the second i*aDge, and above these there is intercalated a sin- 
gle plate which is below the union of the first quaternary 
plates. 

Vault moderately convex and covered with polygonal convex 
and tumid plates. Theproboscis is subcentral, but it is broken 
away from our specimen. 

This is the first Balocrinus ever described, having twenty- 
seven ambulacral openings to the vault, and, consequently, the 
arm formula alone distinquishes it from all other species. It 
is peculiar also in its form and azygous plates. 
. Pound by P. A. Sampson in the Burlington Group, at Sedalia, 
Missouri, and now in his collection. 

r 

BATOCRINUS NITEiS, n. sp. 

Plate 7, Fig. 30^ basal view; Fig. 31, azygcfus side; Fig, 3'J, 

opposite view. 

Species medium size, biturbinate. Calyx moderately trun- 
cated, obconoidal, in the lower part, and rapidly spreading 
near the arms, which are directed horizontally, and the radial 
series project beyond the interradial areas so as to give it a 
stellate outline. No radial ridges. Plates without ornamenta- 
tion. Sutures distinct. \ 

Basal plates form a low cup, having a height about equal to 
half the diameter of the base, which is truncated only the size 
of the column. Depression for the attachment of the column 
moderately concave. Columnar canal small. Pirst primary 
radials large, wider than long, three hexagonal, two heptag- 
onal. Second primary radials quadrangular, and about twice 
as wide as long Third primary radials a little larger than 
the second, about twice as wide as long, pentagonal, axillary and, 
in the two rays adjoining the azygous area, bear upon the proximal 
sides two secondary radials, the last of which are axillary and sup- 
port upon each superior sloping side two tertiary radials, and bear 
upon each distal side three secondary radials, which gives to 
each of these rays three arms. In each lateral ray the third 
primary radials support on each upper sloping side two sec 
ondary radials, the last being axillary and supporting on each 
superior side two tertiary radials, which gives to each of these 
rays four arms. The ray opposite the azygous area bears 
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upon each upper side three secondary radials, which gives to 
it two arms. There are. therefore, sixteen arms in this species. 
The arm formula is 34-4+2+4+3. 

All of the interradial areas connect with the vault. There 
are five plates in each of two regular interradial areas, one in 
the first range, two in the second, and two in the third, the longer 
one of which unites with the plates of the vault. In each of 
the other two regular interradial areas there are six plates, 
one in the first range, two in. the second and three in the 
third, one of which connects with the vault in one area and 
two in the other. In the inter secondary area, in the ray on 
the right of the azygous area, there is a plate inserted that 
connects with the plates of the vault. The azygous area is 
subelliptical in outline, and contains fourteen plates. The first 
one is in line with the first primary radials and of about the 
same size, it is followed by three plates in the second range, the 
middle one of which is much the largest. There are five 
plates in the third range, and an intercalated plate over the 
last one, on the left side. There are two small elongated 
plates ia the fourth range by the side of the upper part of 
the largest plate, in the third range, which gives us three 
plates in width at this point, all of which unite with two 
elongated plates that unite with the plates of the vault. The 
last two plates unite with a first tertiary radial on the left and 
a second tertiary radial on the right and then extend up over 
part of the vault. 

The vault is convex and covered with numerous convex, 
polygonal plates and bears a subcentral proboscis. The inter- 
radials are depressed toward the margin. There is an ovarian 
pore on each side of each pair of arms and on each side of 
each single arm, which gives to this species eighteen ovarian 
apertures. 

There has never been but four sixteen-armed species heretofore 
described from the Burlington Group, and neither one of them 
has any resemblance to this species. This species is, there- 
fore, distinguished by its arm formula, general shape, and reg- 
ular interradial areas and azygous area. 

Found in the Burlington Group, at Burlington, Iowa, and 
now in the collection of Wm. F. E. Gur'ey. 
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BATOCRINUS PARILIS, n. Sp. 

Plate II, Fig, i, view of an entire specimen; Fig. 2, azygons 

view of the calyx. 

Species medium size, very symmetrical, biturbinate. Calyx 
obconoidal, about twice as wide, as high, truncated only the size 
of the column. No radial ridges. Surface smooth or very finely 
granular. . : 

Basals form a low cup one- half wider than the diameter of 
the column. First primary radials one- third wider than long, 
three hexagonal, two heptagonal. Second primary radials quad- 
rangular, three times as wide as long. Third primary radials 
a little larger than the second, pentagonal, axillary and in the 
ray on each side of the azygous area boar on the distal sides 
three secondary radials and on the proximal sides two second- 
ary radials, the last of which are axillary and support on one 
upper side a single t(M'tiary radial and upon the other two ter- 
tiary radials, which gives to each of these rays three ambula- 
cral openings to the vault. In each of the lateral rays the 
third primary radial supports on each upper side two second- 
ary radials, the last being axillary and supporting on each 
upper side a tertiary radial, which gives to each of these rays 
four ambulacral openings to the vault. In the ray opposite 
the azygous area the third primary radial supix)rts on each 
upper sloping side throe secondary radials, which gives to this 
ray two ambulacral openings to the vault. There are, there- 
fore, sixteen ambulacral openings to the vault in this species. 
The arms bifurcate on the first plate and hence there are 
thirty-two arms in this species. The arms are composed of a 
double series of interlocking plates from the beginning and flat- 
ten toward the superior ends and become longitudinally con- 
cave, as shown in the illustration. 

None of the inteiTadials connect with the plates of the vault. 
There are three plates in each regular interradial area, one large 
followed by two smaller ones. There are six plates in the 
azygous area. The first one is in line with the first primary 
radials and about the same size. It is followed, in the second 
range, by three large plates, subequal in size, and these are 
followed in the third range by two small plates directly over 
the middle platp in the .second range. 
—3 
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The vault is conoidal and about as large as the calyx. It is 
covered with smooth, polygonal plates and bears a long, small 
central proboscis. 

This species is distinguished by the smooth plates of both 
the calyx and vault, by the sixteen ambulacral openings, with 
a formula of 3+4+2+4+3, and thirty-two arms. It is further 
distinguished by the six plates in the azygous area. Only three 
species have been, heretofore, described from the Keokuk 
Group with thirty-two arms, and none of them resemble this 
One. There have been fifteen species described from the Keokuk 
Group with sixteen arms and possibly one or two of these have 
thirty-two arm% but they are ornamented species bearing radial 
ridges and have''little resemblance to this one. It is unneces:- 
sary to make any comparison with any other species. 

Pound in the Keokuk Group, at Boonville, Missouri, and the 
specimen having the arms with other specimens are in the 
collection of Wm. P. E. Gurley, and the one showing the vault 
and others are in the collection of S. A. Miller. It preserves 
part of the arms opposite to the side illustrated. 

Remarks. — The arms flatten as they approach the superior 
ends and when they curve in or infold toward the vault they 
become longitudinally concave in all the specimens. This is 
another illustration of the futility of undertaking to establish 
genera on the character of the arms, for if you can do so, this 
would belong to Ereirnocrinus or to a new genus, according to 
the taste of the author. 

*\, BATOCRINUS FABERI, n. Sp. 

Flaie Ily Fig, 5, azygous side; Fig, 4, opnosn'ie virw. 

 '  

Body rather below medium size and somewhat biturbinate or 
wheel shaped, though the calyx is decidedly larger than the 
vault. Calyx truncated below and slowly expanding to the 
third radials and then abruptly spreading to the free arms. 
Arm openings directed horizontally. Twice as wide as high. 
No radial ridges. Plates slightly convex in the superior part 
and tumid below. Surface granular. 

Basals short and form a low subhexagonal disc, with slight re- 
entering angles. The disc is about one-fourth wider than the 
diameter of th(^ column and bears a shallow concave dopres- 
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sion for the attachment of the column, and a small round 
columnar canal. First radials a little wider than long, three 
hexagonal, two heptagonal. Second radials quite small, quad- 
rangular, and three or four times as wide as long. Third 
primary radials about twice as large as the second, pentagonal, 
axillary and bear upon each upper sloping sid.e two secondary 
radials, the last one being axillary, and supporting in some 
rays a single tertiary radial and in others two tertiary radials, 
which arrangement gives to each ray four arms. There are, 
therefore, twenty arms in this species and twenty ambulacral 
openings to the vault. 

There are two plates in each regular interradial area, the 
first one large and tumid, the second one much smaller. There 
are five plates in the azygous area. The first one is in line 
with the first primary radials and rather larger than either of 
them. It is followed by three plates in the second range, the 
middle one being the smallest and quadrangular. Above the 
middle plate there is a smaller and wider plate. The plates 
in the azygous area look very much like the three primary 
radials in a radial series, and the first regular interradial on 
each side of the quadrangular middle plate, as shown in the 
illustrations. No ovarian pores can be detected. 

The vault is convex, without interradial depressions and 
covered with polyo^onal convex plates. It bears a subcentral 
proboscis. 

This species is distinguished among those bearing twenty 
arms, by its general form and by the azygous plates. 

It was found in the Burlington Group, in Adams county, 
Illinois, and is now in the collection of Charles L. Faber. 

BATOCRINUS PETTISENSIS, n. Sp. 

Plafe II, Fig, 5, azygous aide; Fig. 6, opposite view. 

Species medium size, biturbinate, calyx and vault subequal. 
Calyx rather broadly truncated, obconoidal, most expanded 
opposite the azygous area, arm openings directed nearly hori- 
zontally, but not visible in a basal view. No radial ridges. 
Plates highly convex or tumid. 

Basal plates form an hexagonal disc that bears an hemis- 
pherical depression for the attachment of tne column, and has 
a diameter one- half greater than the diameter of the column. 
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First primary radials wider than long, very tumid, three 
hexagonal, two heptagonal. Second primary radials small, 
quadrangular, three or four times as wide as long. Third 
primary radials twice as large as the second, pentagonal, ax- 
illary, and support on each upper sloping side two secondary 
radials, the last of which are axillary and support on each 
upper sloping side two tertiary radials, except in the arms 
adjoining the azygous area where there are three, which ar- 
rangement gives to each ray four arms. There are, therefore, 
twenty arms in this species. 

None of the interradial areas connect with the vault. There 
is a single plate in the regular interradial area, on the right 
of the azygous area, and two plates in each of the other regu- 
lai: interradial areas, the first one large, the second one smaller. 
Azygous area subovate and contains eight plates. The first 
one is in line with the first primary radials and fully as large. 
It is followed by three plates in the second range, three plates 
in the third range, and one small plate in the fourth range, 
which is cut off from the vault by the third tertiary radials. 

The vault is convex and covered with tumid polygonal plates, 
and bears a rather large subcentral proboscis. 

This species is distinguished from all other twenty-armed 
species by the third tertiary radials adioining the azygous area 
and by the form of the azygous area and the number of plates 
it contains. It is unnecessary to carry the comparison further. 

Found in the Burlington Group, at Sedalia, Missouri, and 
now in the collection of F. A. Sampson. 

BATOCRINUS SPURIUS, n. Sp. 

Plate II, Fig, 7, one of the azygous sides; Fig. S, the other azygous 

side; Fig. 9, oppostle view. 

The specimen to which we have attached the name above is 
medium size, robust, has only four rays, eighteen arms and 
two azygous areas. If it is abnormal, we j^re unable to refer 
it to any described species, and as it is extraordinary and 
bears no evidence of ever having been injured, we think we 
are justified in giving it a name and des3ribing it. 

It is bitorbinate. Plates convex or tumid. 



21 

Basals stand upright, and form a cup, about one-half wider 
than the diameter of the column, having a height equal to 
about one-third of the diameter, rather deeply notched at the 
sutures and having a hemispherical depression for the at- 
tachment of the column. Columnar canal cinquefoil. First 
primary radials unequal in size, wider than long, three hex- 
agonal, one heptagonal. Second primary radials four times as 
wide as long, quadrangular. Third primary radials three or 
four times as large as the second, pentagonal, axillary, and in 
two of the rays support on each upper side two secondary ra- 
dials, the last being axillary and supporting on each upper 
side two tertiary radials, which gives to each of these rays 
four arms. In the other two rays, one of which is on the left 
of an azygous area and the other between the azygous areas, 
there is on one side of the third radials two secondary radials, 
the last being axillary and supporting two tertiary radials, and 
on the other side a secondary radial which is axillary and sup- 
ports on one side two quaternary radials and upon the other 
a tertiary radial which is axillary and supports two quaternary 
radials, which arrangement gives to each of these rays five 
arms. There are, therefore, eighteen arms in this species. 

In each of the two regular areas there are two plates, one 
large followed by a smaller one. In one azygous area there 
are six plates and in the other seven. The first is in line with 
the first primary radials and of about the same size. It is fol- 
lowed, in the second range, by three plates and in the third 
range by two plates in one area and three in the other. 

Vault convex and covered by tumid, polygonal plates and 
bears a rathei' large subcentral proboscis. 

Pound in the Burlington Group, at Burlington, Iowa, and 
now in the collection of A. Albers, of Cincinnati. 

Remarks. -There have been described one hundred and 
seventy-seven species of Palocrinus^ from the Subcarboniferous 
rocks of North America,, and none from rocks higher or lower, 
in the Geological scale, if we except Actinocrhus praeoursor, 
Hall, from the Hamilton Group, which has been refeiTed 1q 
Dorijcriniiy, by some authors, and miiy be a Bniocrivvs or be- 
long to Komo oilier <:<.'nus. It is certainly not ah AcliNccnvui*, 
and we see no reason to think it is a /Jurycrimi?, but the basal 
and radial series are the same as in Btilocrinui', Of these one 
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hundred and seven ty-seven species, twenty- four have been re- 
ferred to Eretmocrinus, which genus we have elsewhere shown 
is based upon an association of peculiar specific characters, 
one or more of which belongs to ordinary Batocrinua, and each 
of which occurs in species undoubtedly referable to Bafoorinus. 
Beside, Erettnocrintis is only found associated with Baiocrinup, 
from the Burlington to the Warsaw Group. 

Three species only have been described from the Kinderhook 
Group or rocks below the Burlington and each of these pos- 
sessed twenty arms, and only two from the Kaskaskia Group, 
one of which possessed eighteen and the other twenty arms. 

In the Burlington Group they are found with eight, ten. 
twelve, thirteen, fourteen, fifteen, sixteen, seventeen, eighteen, 
nineteen, twenty, twenty one, twenty-two, twenty -three, twenty - 
four, twenty-six and twenty-seven arms. In all the range of 
arm formulas from eight to twenty-seven only nine, eleven 
and twenty-five are unknown. The most numerous species 
possessed eighteen, twenty and twenty-two arms. 

In the Keokuk Group they are found with twelve, fourteen, 
fifteen, sixteen, seventeen, eighteen, nineteen, twenty, twenty- 
one, twenty-two, twenty-four, twenty-five, twenty-six, twenty- 
eight, twenty nine, thirty, thirty-two, thirty-three, thirty-six 
and forty arms. The most numerous species possessed sixteen, 
seventeen, eighteen, twenty and thirty-two arms. * In all the 
rangfe of arm formulas from twelve to forty only thirteen, 
twenty-three, twenty-seven, thirty-one, thirty-four, thirty-five 
and thirty-seven to thirty-nine are unknown. 

In the Warsaw and St. Louis Groups they are found with 
seventeen, eighteen, twenty and forty arms. The most numer- 
ous species possessed eighteen and twenty arms. 

It will be noticed that while no species has been described 
from the Burlington Group with twenty-five arms, some have 
been described with that number in the Keokuk. It must be 
bDrne in mind too that some species have been imperfectly de- 
scribad without giving the arm formula, and it may be that the 
few missing links in the arm formulas, from eight to forty, 
can or will be supplied. Any one studying these forms must 
become convinced that the arm formula, in all cases, in this 
genus, is of specific importance. After having examined many 
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thousand specimens belonging to this genus, we are free to 
say, that in no case have we found two specimens having a 
different number of arms, that agreed in other characters, and 
hence the number of arms, as shown, in the calyx, before tho 
arms became fre6, must rank in the first degree in determin- 
ing the specific characters and in entitling the form to a speci&c 
name. 

As no crinoidal species has ever been known to pass fr6m 
the Kinderhook to the Burlington, or from the Burlington jto 
the Keokuk, or ttom the Keokuk to the Warsaw or St. Louis, 
or from the St. Louis to the Kaskaskia, we have forty -three 
si^ecies above mentioned that may be distinguished by the 
number of arras alone. 

We do not claim to have been original in laying stress upon 
the arm formula, in determiniing species, in this genus, for 
Prof. James Hall, in the contributions to the Palaeontology of 
Iowa, published in 1859, very properly defined the arm formula 
as of specific importance, in all the Actinocrinidce^ he described 
in that work. 

The radial series furnished the characters for the determin- 
ation of species no less important than the arm formula. In 
some species the first secondary radials are axillary, and in 
other species the second secondary radials are axillary. No 
two sx)ecimens possessing these characters can belong to the 
same species. It will be seen at once that the specimen hav- 
ing two secondary radials will have ten more radial plates 
within the calyx than the specimen having only one secondary 
radial, and a further examination will disclose the fact that 
the interradial areas ai^e correspondingly different and the 
plates different in number or in size. The first tertiary radials 
may bear arms or they may be axillary, and the second tertiary 
radials may bear arms or they may be axillary, but no 
two specimens can belong to the same species, if they differ 
in these respects. That is, if one specimen has a single teritary 
radial and another has two teritary radials they cannot belong 
to the same species. And, again, while the number of arms 
in two species may be the same, yet the radial series will be 
entirely different; for example, one specimen may have three 
arms in each of four rays and four arms in the other making 
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sixteen arms, and another may have three arms in each of two 
rays, and four arms in each of two rays, and two arms in the 
other, making sixteen ariiis. In such case the two specimens 
will belong to different species. It will be apparent that the, 
(*.lilinges, in the latter respect, may be very numerous in spec- 
imens having sixteen or more arms, and we find, in fact, that 
such is the case. It will be seen that these changes alone will 
provide for more species than have been described. These are 
therefore, fundamental variations. The general form, however, 
may be taken into consideration, and the regular and azygous 
areas dependent thereon as controlling the form, and also the 
surfacie ornamentation, especially whore it includes the presence 
or absence of radial ridges, and these particulars may be of 
specili • im})ortance. But to place these spe(*ies in a family 
distinct from the Actinocriniihr is without any warrant so far 
as any learning has extended. 

AQARICOCBINUS ADAMSENSIS, n. Sp. 

Plate /, Fig. 7, ozyr/ous side view; Fig. S, summit view] Fig. 

9, basal view. 

Species medium or above medium size. Calyx nearly flat, 
though slightly convex about the basals and first radials. Out- 
line subpentagonal. Plates thick, more or less ccmvex, and 
X>art of them subspinous. Arm opennigs directed rather below 
a horizontal line. 

Basals form an hexagonal disc, very little wider than the 
diameter of the column, that contains a hemispherical depress- 
sion for the attachment of the column. Columnar canal quite 
small. The first primary radials are large, rather wider thq,n 
long, three hexagonal and two lieptagonal. All of them are 
sculptured so as to be pyramidal or subspinous, the apices ex- 
tending below the basals, so that a speciineii: laid upon a table 
will rest upon these plates and the ])oint of the first azygous 
plate. Second primary radials short, quadrangular, four or fiv(^ 
times as'wide as long. Third primary radials about one-half 
larger than the second, pentagonal, axillary, and in three of 
the rays support on each upper slo])ing side two secondajy 
radials, which gives to each of these rays two arms. On the 
distil side of each third primary radial adjoining the azygous 
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area, there are two secondary radials, and on the proximal 
side a single secondary radial, which is axillary and supports 
upon the distal suj^erior sloping side a single tertiary radial, 
and on the proximal side two tertiary radials which gives to 
each of these rays three arms. There are, therefore, in this 
species twelve arms. The last tertiary and secondary radial in 
each series is thicker and more convex than the adjoining 
plates, and the ambulacral openings are in part exposed in a 
basal view. 

In one of the regular interradial areas there are only two 
plates, in eacn of the other three regular interradial areas 
there are three plates. The first one rests between the super- 
ior sloping sides of the first primary radials and extends up 
between the first secondary radials. It is followed by one nar- 
row elongated plate in one of the areas and by two narrow 
elongated plates in the other areas that connect with two plates 
belonging to the vault. The first azygous plate is in line with 
the first primary radials, about as large and heptagonai. It is 
followed by three plates in the second range, which are sub- 
equal in size, and each wider than long. In the third range 
there is a single plate that separates the tertiary radials and 
extends to the top of the calyx, where it is truncated the full 
width and unites with a single plate belonging to the vault. 

The vault is moderately convex and is covered with large, 
convex, polygonal plates and a very large heptagonai centaral 
plate that supports a long, robust, conical spine. The spine 
commences to rise at the sutures of the seven adjoining plates. 
There is no indication of an azygous orifice, but the sutures 
between some of the plates on the azygous side of the central 
spine are obscure and possibly the orfice was covered with valvular 
plates, which have fallen back in place so as to absolutely 
close it without preserving the sutures. But in any event the 
orifice must have been very small. 

This is a peculiar species, probably more nearly related to 
^4. hodgsoni than to any other heretofore described. It does not 
need any comparison, however, with that species to distinguish 
it. 

Pound by C. S. Hodgson in the Burlington Group, in Adams 
county, Illinois, and now in the collection of S. A. Miller. 
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ACTINOCRINUS P^LLUBRUM, n. Sp. 

Plate /, Fig. 25, basal view; Fig. 26, summii view; Fig. 27, 

azygotts side. 

Species medium size, somewhat lenticular, though the calyx 
is larger than the vault. Calyx basin- shaped, two and a half 
times as wide as high. No radial ridges. Plates thick, tumid 
and sculptured, so as to be more or less pyramidal. Ambula- 
cral openings directed upward and not visible in a basal view. 

Basals form an hexagonal disc with slight re-entering angles, 
having an hemispherical depression for the attachment of the 
column, and a diameter about one-half more than the diameter 
of the column. First primary radials rather larger than any 
other plates, in the body, three hexagonal and two heptagonal. 
Second primary radials about two-thirds as large as the first 
and hexagonal. Third primary radials about the size of the 
second, pentagonal, axillary, and support on each upper slop- 
ing side a single secondary radial, about the size of a third 
primary radial, which is axillary and bears upon each upper 
sloping side a single tertiary radial, which arrangement gives 
to this species twenty arms and twenty ambulacral openings 
to the vault. 

All of the interradial and intersecondary radial areas connect 
with the vault. In the regular interradial areas there is one 
plate in the first range, two in the second, two in the third, 
and, in some of the areas, one m the fourth range that con- 
nects with the plates of the vault. In other cases there are 
two plates in the fourth range. There are, therefore, six plates 
in some of the regular areas, and seven plates in other areas. 
There is a single plate in each intersecondary radial area, and 
it connects with the plates of the vault. In the azygous area 
there are fifteen plates. The first plate is in line with the first 
primary radials, and nearly as large. It is followed by three 
plates in the second range and four plates in the third range, 
one of which extends as high as the top of the fourth range. 
In the fourth range there are two plates, and two in the fifth 
range, and two in the sixth range, both of which connect with 
the plates of the vault. 

The vault is only moderately convex, and is covered with 
numerous small, polygonal plates. The smaller plates are con- 
vex and the larger ones subspinous. 
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The proboscis is small and central. No ovarian pores can 
be detected in our specimen, and hence it is probable that they 
opened through the first plates of the free arms. 

This Species is distinguished by its general form, peculiar 
vault, interradial, azygous and intersecondary areas. Though 
eighteen species have been heretofore described from the Bur- 
lington Group, bearing twenty arms, none of them have any 
near affinity with this species. 

Pound by P. A. Sampson, in the Burlington Group, at Se- 
dalia, Missouri, and now in his collection. 

AMPHORACRINUS SAMPSONI, n. sp. 

Plate /, Fig. 28y azygous view; Fig. 29, apposite side. 

Species varying from medium to large size. We have a 
si)ecimen one-half larger than the one illustrated. Calyx Jt>owl- 
shaped, subpentagonal, about as high as wide. Radial ridges 
distinct and subangular. Interradial areas very wide between 
the arms, where they unite with the plates of the vault. Plates 
depressed convex, but none of our specimens preserve the sur- 
face ornamentation, if it was ornamented. Column round and 
small. 

Basals form a shallow hexagonal cup, about two and a half 
times as wide as the diameter of the column, and bearing a 
slightly concave depression for the attachment of the column. 
Pirst primary radials are the largest plates in the calyx; they 
differ somewhat in size, and each one is about as long as wide, 
three hexagonal and two heptagonal. Second primay radials 
differ in size from about one-half to three-fourths as large as 
the first. They are hexagonal and nearly as long as wide. 
Third primary radials are much smaller than the second, pen- 
tagonal, axillary, and support on each superior sloping side 
two secondary radials, which arrangement gives to this species 
ten arms. 

There are six regular interradials in each area. The first 
one is as large as a second primary radial. It is followed by 
two plates in the second range and three in the third, which 
unite with the plates of the vault. There is a small plate in 
each intersecondary radial area that unites with the plates of 
the vault. The plates in the azygous area are numerous, and 
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are not disposed in ranges* but the plates on the sides are 
longer and larger than those more central. The first plate is 
in line with the first primary radials, though somewhat smaller. 
It is followed by three plates in the second range, the middle 
one being much the smallest. There are five plates in the 
third range, but the one on each side extends up two ranges 
higher than the three middle ones do, or there may be said to 
be as many as ten small plates over the central part of this 
area before they get as high as the two lateral plates in the 
third range. The azygous area is very wide In the superior 
part, and the small plates graduate into those of the vault so 
that no definite line can be drawn between them. As near as 
we can judge, however, there should be credited to the calyx, 
in this area, about forty plates. The two arms in each radial 
series are close together on each side of the azygous area, 
while the area is wide, somewhat bulged, and covered with 
small, irregularly disposed plates. 

The vault is unknown. The species is far removed from all 
heretofore described. 

Pound by F. A. Sampson, in whose honor we have proposed 
the specific name, in the Chouteau limestone, at Sedalia, Mis- 
souri, and now in his collection. 

Family POTERIOCRINIDJB. 

BARYCRINUS NEGLEOTUS, n. sp. 

Plate If, Fig. 10, azygous view; Fig. 11, opposite view; Fig. 12y 

aide view. Specimen slightly compressed. 

Species medium size. Calyx obconoidal. Height nearly 
equal to the greater diameter. Surface granular. Deep, longi- 
tudinal depressions between the subradials, and round, deep 
pits at the angles between the subradials and radials. Column 
round. 

Basals longer than wide and forming a cup more than one- 
third the length of the calyx. Subradials longer than wide, 
by reason of the longitudinal pits, they are contracted in the 
middle; four hexagonal and one heptagonal. First radials 
wider than long, deeply pitted at the inferior angles, and trun- 
cated about three- fourths of the width above for the first arm 
plates, or second radials, from which they are separated by a 
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gaping suture. The second radials or first arm plates appear 
to be attached to the vault but they are followed by two rounded 
plates and these by an axillary plate. If these four plates 
are attached to the vault and the arms do not become free 
until they bifurcate, then this is a very remarkable species. 
The five radial series bifurcate on the fourth plate above the 
gaping suture and it is very clear that the arms are then free. 
Above this part our specimen does not preserve any char- 
acters. 

The azygous area is also peculiar. The first plate is large 
and protuberant. It truncates a subradial broadly and slightly 
truncates another and reaches higher than the adjacent first 
radials, where it has two superior sloping sides and supports 
on each a series of rounded plates, that look externally like 
arm plates but of course they form part of the vault. 

This species is distinguished by its form, radial system, and 
hexagonal first azygous plate. The calyx is like that of a 
Poleriocrinu8 and the pits and azygous area and plates link it 
with Barycnnu8, It can not be mistaken for any other species 

Found in the Keokuk Group, at Crawfordsville, Indiana, and 
now in the collection of Wm. P. E. Gurley. 

POTERIOCRINUS ALBERSI, n. sp. 

Plate Ily F%g. 15^ azygous aide magnified two diameters; Fig. 16^. 
opposite vieWy two diameters; Fig. 17 ^ basal view. The 

specimen is slightly compressed. 

Species small; plates covex, angular, rough. Calyx saucer- 
shaped, about two and a half times as wide as high; plates 
convex, surface granular. 

Basals hidden, or nearly so, by the column. Subradials as 
long as wide and form with the basals a low cup. First radials 
one-half wider than long, pentagonal, highly convex toward 
the superior central part,, truncated the entire width above and 
separated f ronr the second radials by a gaping suture. Second 
radials about as long as wide, constricted and angular in the 
middle, axillary and support upon the upper sloping sides the 
free arms. The arms do not bifurcate. There are, therefore, 
ten arms in this species. The arms are long and composed of 
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a single series of long cuneiform plates that alternately pro- 
ject for the supix)rt of coarse pinnules. The arms, therefore^ 
have quite a rough aspect. 

The azygous plates are alternately arranged. The first one 
is pentagonal, rests between the superior sides of two subra- 
dials and below the first radial on the right and abuts against 
the second and third plates. The second azygous plate trun- 
cates a subradial and abuts the first radial on the left and the 
first and third azygous plates on the right. The third azygous 
plate truncates an angle on the first plate and separates the 
first radial on the right from the second azygous plate. Above 
these the alternate arrangement is continued as far as the area 
is exposed in either of our specimens. 

This species is distinguished by its saucer-shaped calyx, con- 
vex and tumid plates and ten rough arms composed of long 
cuneiform plates. It is one of the kind that has been referred 
to Scaphiocrtnus, on account of the arm structure, but it does 
not agree with that genus, in the structure of the azygous 
area, but on the contrary is, in that respect, a Poteriocriutis 
to which genus we refer iib. It will not be mistaken for any 
other species. 

Found by the late Wm. McAdams, in the Kaskaskia Group, 
in Monroe county, Illinois, and now in the collection of Wm 
F. E. Gurley. The specific name is intended as a compliment 
to the artist and palsDontologist who made the illustrations for 
this Bulletin. 

POTERIOCRINUS LAUTUS, U. sp. 

Plate II, Fig. 18, azygous side; Fig. 19, apposite view. 

Species medium size. Plates angular, convex, rough. Calyx 
saucer-shaped, more than three times as ^vide as high. Surface 
granular. 

Basals hidden or nearly so by the column. Subradials aboat 
as long as wide and forming a pentagonal disc very slightly 
saucer-shaped. First radials twice as wide as long, pentagonal, 
flattened centrally, truncated the entire width above and sep- 
arated from the second radials or brachials by a gaping suture. 
Second radials wider than long, constricted in the middle and 
in four of the rays axillary, pentagonal and have steep upper 
sloping sides for the free arms. The arms are composed of 
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cuneiform projecting plates. In the ray on the right of the 
azygous area the arms bifurcate on the fifth plate and the 
branch adjoining the azygous area does not bifurcate again, 
but the next one bifurcates on the ninth plate. The distal ray 
bifurcates on the seventh plate and the proximal one does not 
bifurcate. In other words, in this ray, one distal ray bifur- 
cates and the other does not, and one proximal ray bifurcates 
and tbB other does not, which is an unusual method. In the 
other three lateral rays the arms bifurcate on the sixth plate 
and the distal arms bifurcate on the sixth, seventh and eighth 
plates and the proximal arms do not bifurcate. This arrange- 
ment gives to each of these four rays six arms. In the ray 
opposite the azygous area the only bifurcation takes place on 
the fifth plate, which gives to it two arms. There are, there- 
fore, thirty-eight arms in this species. 

The first azygous plate rests on the sloping side of a subra- 
dial and slightly truncates another below the first radial on the 
right, and abuts the second and third azygous plates. The 
second plate truncates a subradial and abuts the first radial on 
the left and extends above the gaping suture. The third plate 
truncates the first and extends nearly as high as the first arm 
plate. Above these the plates are alternate as far as disclosed. 

This S})ecies is distinguished by its low calyx, thirty-eight 
arms and rough angular aspect. It is one of the kind that has 
been referred to Scaphiocrinua on account of the rough arms, 
but it does not agree with that genus, in the structure of the 
azygous area, but agrees with Poteriocrinus, to which genus we 
refer it. We think it is not a Zeacrinv^ with which it has 
some affinity. It cannot be 'mistaken for any other species. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of F. A. Sampson. 

POTERIOCRINUS NEGLECTUS, n. Sp. 

Plate IV, Fig, 5, side view, azygous area on the right; Fig. 4^ 

side view, azygous area on the left: Fig. 5, aaygous 

side; the specimen is laterally compressed^ 

as shown by the illustraiions. 

Species medium or below medium size, constricted above the 
first radials. Calyx short, cup-shaped. Plates slightly convex; 
sutures distinct: surface granular. Column quite small. 
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Basals small but extending beyond the column and forming 
a low cup that is visible in a side view. Subradials rather large 
and about as wide as high. First radials a little wider than 
long, pentagonal, truncated the entire width above and sepa- 
rated from the second radials or brachials by a slightly gaping 
suture. A single, elongated brachial or second radial, rounded 
and contracted in the middle, and axillary, in four of the rays, 
supports upon its upper sloping sides the free arms. Jn the 
ray on the right of the azygous area the first brachial or sec- 
ond radial is a subquadrate plate that supports the second 
brachial or third radial, which is rounded, and axillary, and 
supix)rts upon its upper sloping sides the free arms. The arms 
are long, slender, and fit compactly together and are composed 
of a single series of cuneiform plates. The arms do not bifur- 
cate and there are, therefore, only ten arms in this species. 
Pinnules are not large and are arranged on the inner part of the 
arms so as not to prevent the arms from fitting compactly to- 
gether. 

The azygous plates alternate, as is usual in this genus The 
first plate is the largest, which is an unusual feature, and rests 
upon the upper sloping sides of two subradials, separates the 
first radial on the right from the second azygous place and is 
truncated above by the third azygous plate. The second plate 
is somewhat smaller than the first, hexagonal and only slightly 
truncates a subradial. It abuts upon the first radial and part 
of the second radial or brachial on the left. Above it the 
plates alternate and become rapidly smaller. 

This species is distinguished by it-s general form, slender 
arms, and by having a single brachial in four of the rays and 
two brachials in the ray on the right of the azygous area. 
This last feature shows that Poteriocrintis cannot be divided 
into subgenera based on the presence of one or two brachials 
in the rays. 

Found in the Keokuk Group, at Boonville, Missouri, and now 
in the collection of Wm. P. E. Gurley. 
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POTERIOCRINUS ARRECTARIUS, n. Sp. 

Plate /r, Fig. (?, azygotis side view, showing part oj the proboscis. 

Species medium size and not constricted above the calyx. 
Calyx obconoidaL Sutures distinct. Surface smooth or finely 
granular. 

Basals partly broken away from our specimen, but enough is 
preserved to show that they form an obconoidal cup. Sub- 
radials large and longer than wide. First radials nearly as 
long as wide, pentagonal, truncated the entire width above, and 
separated from the second radials or first brachials by a very 
slightly gaping suture. Second radials or first brachials sub- 
quadrate, as long as wide and slightly constricted in the mid- 
dle. Third radials or second brachials a little shorter than the 
first, very slightly constricted in the middle, axillary, and sup- 
port u[)on the upper sloping sides the free arms. The arms 
do not bifurcate and there are, therefore, ten arms in this spe- 
cies. The arms are long, slender, and composed of a single 
series of cuneiform plates that bear small pinnules. The pin- 
nules are from the inside of the arms so as to allow the arms 
to come together. 

The azygous plates alternate, as is usual in this genus. The 
first plate is the largest and rests upon the upper sloping sides 
of two subradials, separates the first radial on the right from 
the second azygous plate and is truncated on top by the third 
azygous plate. The second plate is somewhat smaller than the 
first, hexagonal, and only slightly truncates a subradial. The 
azygous area above these plates is wide and terminates in a 
wide and long proboscis that, in our specimen, extends beyond 
the parts of the arms which are preserved and appears to have 
extended beyond the tips of the arms. The proboscis is fluted 
and punctured with longitudihal rows of pores between the 
longitudinal series of plates of which it is composed. 

This species is distinguished by its general form, structure 
of the arms and character of the proboscis. 

Pound by the late Wra. McAdams in the St. Liouis Group, at 
Alton, Illinois, and now in the collection of Wm. P. E. Gurley. 
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POTERIOCRINUS L.ABYR1NTHICUS, S. A. Miller. 

Flats IV, Fig, 7, azygous mew. 

[Cyathocrinua InbyrinlhicuSj S. A. Miller, 1891. Advance 
sheets of the 17th report of the Geology and Natural History 
of Indiana, page 48, and final report, page 659, plate XII, figs. 
11 to 14.] 

Though several specimens of this species had been collected 
at the time it was- described, none of them fully exposed the 
azygous area. They showed the azygous plate truncating a 
large subradial but the folding of the arms around the calyx 
hapi)enod to cover the first azygous plate, which rests between 
the superior sloping sides of two subradials, and separates the 
first radial on the right from the second azygous plate and is 
truncated above by the third azygous plate, which shows that 
it is a Foleriocriniis. The second plate is large and broadly 
truncates a subradial and was supposed at the time of the 
description of the species to be the first azygous plate which 
caused the species to be erroneously referred to Cyatkocrinus. 
The position of the first and second azygous plates and the 
alternate arrangement of the succeeding plates show very 
clearly that it is a Poteriocrinus, Several specimens showing 
this fact are in the collection of S. A. Miller, but received by 
him after the species had been described and illustrated. The 
specimen now illustrated is from the same exposure of the 
Keokuk Group, at Boonville, Missouri, and is now in the col- 
lection of Wm. P. E. Gurley. 

SCAPHIOCKINUS NOTATUS, n. Sp. 

Plale II, Fig, 25, azygous view; Fig, 26, opposite side of same 

specimen, which is slightly compressed. 
The specimen illustrated is compressed so as to ap{)ear 
about one- fifth wider than it really is. The species is above 
medium size. Calyx short, about twice as wide as high, de- 
pressed angular between the first and second radials, so as to 
give a pentagonal outline. 

, Column small, round, although broken away from the specimen 
figured and the small basal plates have been carried away with it, 
as the angles between the plates shown in fig. 25 indicate. Subradi- 
als evidently larger than the basals, four hexagonal andoilfehep- 
tagonal. The lateral sides gradually expand. First radials nearly 
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twice as large as the subradials, about twice as wide as high, 
pentagonal, truncated the entire width -above, convex toward 
the superior central part, and separated externally from the 
second radials by a gaping suture. Second radials larger than 
the first, twice or more than twice as wide as high, longitud- 
inally angular in the central part, pentagonal, and in three of 
the rays support upon each upper slo])ing side a robust arm. In 
the ray adjoining the azygous area, on the right, the distal side 
of the second radial bears a single arm and the proximal side 
bears a secondary radial, which is axillary, and supports upon 
evch upper sloping side a free arm; and the ray adjoiaing the 
a^.ygous area on the left,^ bears, on the proximal side of the 
second radial, a single arm, and on the distal side a secondary 
radial that is axillary, and supports an arm on each upper 
sloping side, which arrangement gives to each of these rays 
three arms. There are, therefore, twelve arms in this species 

The arms are robust, and in the lower part composed of 
quadrangular plates with transverse sutures, which graduate 
into cuneiform plates in the upward extension of the arms. Each 
plate supports upon the thicker end a coarse, strong pinnule, 
and in the middle part a small node, which form a i-ow of 
nodes on each arm, that gives it a somewhat rough aspect. 

There is only one azygous plate. It truncates the larger 
subradial, separates the fitst radials but does not extend as 
high as the second radials, which unite over the top of it. 
The single azygous plate is, therefore, enclosed within the side 
of the calyx in the same manner that it is in OraphiocriniLS. 

If this species had no subradials, we would refer it to 
Oraphiocrinus, notwithstanding it has twelve arms; but as no 
species having subradials can be congeneric with one not hav- 
ing them, we have no hesitation in saying, that it is not a 
Oraphiocrintis. And here we may say, that after having ex- 
amined definitions and illustrations of all the species found in 
this country, that have been referred to Oraphiocrinus y by 
difPeient authors, wie are fully convinced that the genus has 
not been found in America. 

When Prof. James Hall founded the genus Scaphiocrinus, 
in the Geology of Iowa, Vol. I, p. 551, and described the type, 
Scnphiocnnus simplex, he very clearly distinguished it from 
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Oraphiocrinus. The species here described is distinguished 
from Scaphiocrinus simplex, by having twelve arms instead of 
ten, which is a good specific distinction but not of generic 
importance. It is distinguished again from 8. simplex, which 
has six azygous plates or more, that rise above the calyx, by 
having only one azygous plate confined between the plates of 
the calyx. This may be of generic importance, but we are 
not willing to found a new genus upon differences of doubtful 
importance, when they are known to belong to only a single 
species. In each case the first azygous plate truncates a sub- 
radial and the difference consists, in the additional plates, 
that separate the second radials and first arm plates, in one 
species, that do not exist in the other. We prefer, at present, 
to regard this as of specific importance only. The distinction 
made by Prof. Hall between Scaphiocrinus and Poleriocrinus is 
a good one and all the species he referred to Scaphiocrinus 
properly belong there, as well as some that others have de- 
fined. None of them belong to Oraphiocrinus. 

Pound in the Kinderhook Group, at LeGrand, Iowa, and 
now in the collection of Wm. P. E. Gurley. 

Pamily AGASSIZOCRINID^. 

AGASSIZOCRINUS OVALIS, n. Sp. 

Plate II, Fig. 13, an entire specimen viewed opposite to azt^gous 
area; Fig. 14, azygous side, of another calyx. 

Species large, contracted at the top of the calyx. Calyx 
somewhat obovoid; surface smooth; sutures distinct No evi- 
dence of a column. Height and greatest diameter subequal. 

Basal plates small and forming a low cup with a subacute 
point below and having upper sutures slightly concave for the 
reception of the subradials. Subradials longer than wide, 
showing expanding to the superior lateral angles, and each of 
them gently rounded. First radials pentagonal, about one- 
half wider than high, and curving inward, so that the great- 
est diameter of the calyx is but little above the inferior angle. 
They are truncated the entire width above and separated from 
each second radial by a gaping suture. Second radials small- 
er than the first, curve gently inward and are slightly con- 
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tracted on the sides. Each one is axillary and supports on 
each upper sloping side a free arm giving to the species ten 
arms. The arms are long subfusiform, and composed of a 
single series of short plates with transverse sutures above 
the fii'st plate. 

Azygous plates three. The first one is subquadrate, except 
being slightly truncated at one angle by the third plate, it, 
therefore, has five sides. It is not as large as a first radial 
and rests between the superior sides of two subradials and 
^^elow the first radial on the right and supports on its two 
upper sides the second and third azygous plates. The second 
azygous plate is smaller than the first, truncates a subradial 
and abuts a first radial on the left. The third azygous plate 
is smaller than the second, truncates the first and separates 
the second from the first radial on the right. 

This species is distinguished by its general form, small 
basals and azygous plates. 

Found by the late Wm. McAdams, in the Kaskaskia Group, 
Randolph county, Illinois, and now in the collection of Wm. 
F. E. Gurley. 

Family RHODOCRINIDiE. 

RHODOCRINUS BLAIRI, n. Sp. 

Plate II, Fig, 20, basal view; Fig. 21, azygous side; Fig. 22, 

opposite side; Fig. 23, summit view. Bach of these 

views is magnified two diameters, and they 

are all taken from the same specimen. 

Species small, much below medium size. Calyx bowl-shaped, 
subpentagonal in transverse section; radial ridges moderately 
well defined; plates convex. Basal cavity very deep. Column 
small, canal minute. 

Basals form a cone within the calyx, into which the end of 
the column is inserted. Subradials the largest plates in the 
body, very convex, as long as wide, one octagonal, the others 
heptagonal. They are abruptly bent and rounded in the mid- 
dle, the lower part forming part of the funnel-shaped columnar 
cjtvity and the upper part curving as abruptly upward. First 
primary radials about half or two-thirds as large as the sub- 
radials, two hexagonal and three heptagonal. Second primary 
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radials less than one-fourth as large as the first, a little wider 
than long, quadrangular. Third primary radials about the size 
of the second, pentagonal, axillary, and support upon each uf - 
per sloping side a single secondary radial, which gives to the 
species ten ambulacral openings to the vault. 

The first interradial truncates a subradial in the azygous 
area, and in three of the regular interradial areas in the other 
interradial area two plates truncate a subradial, which makes 
it octagonal, as above stated." The first plate in the azygous 
area is, however, larger than the first plate in either of the 
regular areas. In three of the regular interradial areas there 
are two plates in the second range, and in the other area there 
are three, and in the third range three plates in two of the 
areas and two in each of the other two areas. The plates in 
each of these areas graduate into the plates of the vault, so 
there is no distinct line of separation between the plates of the 
calyx and those of the vault. In the azygous area there are 
three plates in the second range, the middle one of which abuts 
upon the azygous orifice, which is placed midway between the 
ambulacral openings at the top of the calyx, where it is sur- 
rounded by seven plates. 

The vault is slightly convex toward the center and corres- 
pondingly depressed in the interradial areas at the margin. It 
is covered by numerous small, polygonal, convex plates. 

This is a very strongly marked species and it is wholly un- 
necessary to compare it with any other, though it is very 
clearly a Rhodocrinus. 

Pound by R. A. Blair, in whose honor we have proposed the 
specific name, in the Chouteau limestone, at Sedalia, Missouri, 
and now in the collection of S. A. Miller. 

Family CYATHOCRINIDiE. 

CYATiiociUNUS CHOUTEAiJENSis, Miller and Gurley. 

PUite II, Fig, 24, view opposite the azygous area of a small 

specimen magnified two diameter?. 

[Cyaihocrinus chouieauensis, Miller and Gurley, Bull. No. 7 
of 111 St. Mus. p. 68, pi. IV, fig 16, Dec. 5, 1893.] 

We have a specimen that we suppose belongs to this species, 
but it is only about one-fourth as large as the type, and we 
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have illustrated it, because it has a pentagoual column and 
the column was not preserved in the type. It will be observed 
that it is magnified two diameters, without being as large as 
the type, which was illustrated natural size. The arms appear 
t) have been composed of longer plates than those belonging 
to the type and some other minor differences may be observed, 
but there is such a striking resemblance between the two, that 
we think they belong to the same species. If correct the 
species was quite variable, in size, and possessed a small pen- 
tigonal^ column. 

Pound by R. A. Blair in the Chouteau limestone, at Sedalia, 
Missouri, and now in the collection of S. A.* Miller. 

CYATHOCRINUS BLAiRi, Miller and Gurley. 

This species was described and illustrated in Bulletin No. 7 
of the III. St. Mus. p. 67, pi. IV. figs. 11 to 15, and in Bulletin 
No. 8 p. 50, pi. Ill, figs. 21 and 22. Some doubt was ox- 
pressed as to the generic reference, and, probably, we should 
have compared it, in the buUotii^last mentioned, with Mespilo^ 
criaus of De Koninck and LeHon. But Mespilocrinu8 as defined 
and illustrated has only three basal plates and CyatRocrinus 
blairi has five, which must separate them generically. Above 
the basal plates Cyaihocrinus blairi substantially agrees with 
Mespilocriniis, and, if it possessed only three basal plates, we 
would refer it to Mespilocrinus. The general accuracy of^ De 
Koninck, in scientific matters, and the fact that we have never 
found him inaccurate in stating the structure of a crinoid, 
loaves no doubt in our minds that Mespilocrnns has only three 
basal plates. Two species of Mespilocrinus have been described, 
from the Burlington. Group of this country, by Prof, James 
Hall. They are distinct species and are undoubted Mespilo- 
c i'tns, if he was not mistaken in the number of basal plates, 
which w^e have no right to assume. Possibly, the small speci- 
men fi.srured, in Bulletin No. 7, may be distinct from the type 
of Cyaihocri*iu3 hUiiri and if so a new genus may very well be 
founded for their reception, but the genus would belong to 
the family Cyathocrinidce and not t) the JchUitjOcnnidcp, where 
we refer Lecanocrinus and Mespilocrinus, 
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Family DOLATOCRINIDiE. 

DOLAtOCIilNUS DISPAR, n. Sp. 

P/a/tJ ir, Fig. 27y side vieir; Fig, 28, hasnl view; Fig. 20, sum 

mil vieir. 

Species below medium size. CaJyx low, somewhat bow]- 
shaped, gradually expanding from a truncated base to the free 
arms, without constriction. Radial ridges sharply angular and 
bear a sharp node, at the middle of each plate. There is also 
a sharp node on each interradial and a few obscure rs^diating 
I'nes. The primary radials bear no radiating lines. Column 
round and contains a large cinque foil canal. 

Basal, disc pentagonal, one fourth wider that the diameter of 
the column, and contains the concavity into which the end of 
the column is insertc^.d. First primary radials nearly as long 
as wide and each one bears a long central node, on the points 
of which the calyx will rest. Second primary radials wider 
than long, quadrangular. Third primary radials smaller than 
the second, pentagonal, axillary, and, in the ray on the right 
of the azygous area, support on the distal side two secondary 
radials and on the proximal side a single secondary radial, 
that is axillary, and supports on each upper side a single ter- 
tiary radial, and, in the ray on the left of the azygous area, 
supports on the proximal side two secondary radials and on 
the distal side a single secondary radial that is axillary, and 
supports upon each upper side a single tertiary radial, which 
gives to each of these rays three arms. In each lateral ray, 
the third primary radial supports on each upper side a single 
secondary radial, which is axillary and supports on each upper 
side a tertiary radial which arrangement gives to each of these 
two rays four arms. In the ray opposite the azygous area the 
third primary radial boars upon eacth upper side two secondary 
radials which gives Uy this ray two arms. There are, there- 
fore, sixteen arms in this species. The arm formula is 3+4+ 
2+4+8. 

The azygous area is substantially like the other areas. The 
first interradials are the largest i)lates in the calyx, have 
eleven sides, and are ToUowed by three plates in the second 
range that unite with the plates of the vault. 
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The vault is only moderately elevated, but the radial ridges 
are sharply elevated over the ambulacral canals. The azygous 
orifise is at the top of a central, short elevation. The plates 
bear small nodes. The sutures between the plates are not dis 
tinct in our specimen, and for that reason are not shown in 
the illustrations. Ovarian apertures small and at the base of 
the free arms. One on each side of each pair of arms or six- 
teen in all. 

This species is distinguished from all other sixteen-armed 
species by its general form and surface ornamentation, and 
also by the plates in the interradial areas, and by the arm 
formula. 

Found by J. P. Hammell in the Hamilton Group, near Charles- 
town, Indiana, and now in the collection of Wm. F. E. Gurlej'. 

DOT.ATOCRINUS PRECIOSUS, n. Sp. 

Plate If, Fig, .90, basal view; Fig. 31, summit view; Fig, 32, 

view opposi/e azygovs area. 

Species above medium size and very handsomely ornamented. 
CaJyx broadly truncated at the base, and constricted below the 
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arms. Radial ridges delicate, with sharp elongated nodes at 
the central part of the jilates. Surface marked by radiating 
lines of sharp nodes, which are longitudinal, in the upper part 
of the interradial areas. In some cases the nodes coalesce so 
as to form lines. The column is round and medium size. 

Basal plates form a hollow cone within the cavity of the 
calyx, which is filled with the end of the column so as to 
leave a pentagonal disc, at the surface, only a little wider than 
the diameter of the column. First primary radials nearly as 
long as wide and subequal in size. Second primary radials 
large, quadrangular, and about as long as wide. Third primary 
radials expand to the superior lateral angles. They are larger 
than the second, pentagonal, axillary, and in the ray on the 
right of the azygous area and in the left lateral ray, as seen 
by looking at the vault, bear upon each upper sloping side a 
single secondary radial, which is axillary and bears upon each 
upper side t\vo tertiary radials, which gives to each of these 
rays four arms. In the ray on the left of the azygous area, 
and in the right lateral ray, the third primary radials bear 

—6. 
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upon each superior sloping side three secondary radials, which 
gives to each of these rays two arms. In the ray opposite the 
azygous area the third primary radial bears upon one upper 
sloping side a single secondary radial, which is axillary, and 
supports upon each upper side two tertiary radials, and upon 
the other three secondary radials, which gives to this ray two 
arms. There are, therefore, fifteen arms in this species. 

The azygous area is very much like the other interradial 
areas. The first interradials are large and have nine sides 
and are truncated above by the second interradials. The sec- 
ond interradials are about one-third as large as the first, and 
are followed in the third range by a somewhat smaller plate 
that unites with two elongated plates belonging to the vault. 

The vault is slightly convex, and correspondingly depressed 
in the interradial areas toward the margin. It is covered by 
two circles of plates and a few intercalated ones, the surface 
of which is beautifully ornamented with coarse granules and 
delicate nodes. It bears a subcentral azygous orifice slightly 
elevated above the rest of the vault, and which appears to be 
about complete in the specimen illustrated. There are small 
ovarian apertures passing through the plates forming part of 
the coveiing of the ambulacral canals near the base of the 
arms. One on each side of each pair of arms and one on each 
side of the single arm, which gives to this species sixteen 
ovarian apertures. 

This species most resembles D, charlestoumensis. In that 
species the arm formula is 3+4+3+2+3, while in this species 
it is 4+2-f-3+4+2. The arms are so arranged in that species 
that the ray on each side of the azygous area has three arms, 
while in this, one has two arms and the other four^ The pro- 
portional size of the plates and the surface ornamentation also 
differ and there are other minor differences. The arm formu- 
las, however, are sufficient to readily distinguish the species 
at all times, and such differences are always of specific im- 
poi t mce. 

Pound by Geo. K. Greene in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 
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DOLATOCRINUS BASILICUS, n. Sp 

Plate II f. Fig. /, basal view; Fi(/. 2, stimmil view; Fig, 3, side view. 

Species large and very much like Dolatocrinus indianensis. 
Calyx subcylindrical, very broadly truncated, and constricted 
below the ambulacral openings. Radial ridges small, angular, 
central nodes elongated R'^idiating lines from the central part 
of each plate numerous. Column round and having a largo 
cinque foil columnar canal. 

Basal plates form a pentagonal disc about one-third wider 
than the diameter of the column and having an hemispherical 
depression for the attachment of the column. First primary 
radials from one-third to one half wider than long and subequal 
in size. Second primary radials about one-hilf wider than long, 
quadrangular. Third primary radials expand slightly to the 
superior lateral angles. They are from one-half wiier to 
twice as wide as long, pentagonal, axillary, and, in the rays 
on each side of the azygous area and in the ray opposite the 
azygous area bear upon ea'jii superior sloping side a single 
secondary radial, which is axillary and boars upon each upper 
sloping side two tertiary radials, which gives to each of these 
rays four arms. In one of the lateral rays the third primary 
radial bears upon one superior sloping side three secondary 
radials, and upon the other a single secondary radial, which is 
axillary and bears upon each upper sloping side two tertiary 
radials. This ray, therefore, has three arms. In the other 
lateral ray the third primary radial bears upon each upi>er 
sloping side throe secondary radials, that give to it two arms. 
There a^re, therefore, in this species, seventeen arms and sev- 
enteen ambulacral openings to the vault, all of which are di- 
rected upward. 

The azygous area is substantially like the other areas. The 
first interradials are the largest plates in the calyx, have nine 
sides and are broadly truncated above for the second interra- 
dials. The second interradials are about half as large as tl e 
first, though somewhat unequal in size. The third interradials 
are loss than half as large as the second, and are followed, in 
one of the areas, by two platos, in the fourth range, that unite 
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with two elongated plates bolouginj^: to the vault, and in each 
of the other areas by a single plate, in the fourth range, that 
unites with two elongated platf^s belonging to the vault. 

The vault is moderately convex, and covered with a few 
large polygonal plates. The azygous orifice is subcentral and 
slightly elevated above the surrounding convexity of the vault, 
as shown in the illustrations. The specimen is com])lete. (ex- 
cept there may have been small plates that covered the oritic*e 
itself. The plates covering the vault are coarsely granular, 
and those over the junction of the ambulacral canals boar 
small nodes. There are two elongated plates in each inter- 
radial area, and, within these, a circle of seven plates sur- 
rounds the base of the elevation for the azygous orifice. Then*, 
are twenty ovarian pores situated close to the ambulacral 
openings; one on ^ach side of the double arm openings and 
one on each side of the single arm openings. 

This species is distinguished from DuUiiocrinus irnlianensiy, 
which it most resembles, by having one more range of inter- 
radial plates in each area, and one more plate in each tertiary 
radial series, and one more plate in each three secondary ra- 
dial series. This arrangement lengthens the calyx correspond- 
ingly and adds to the radials in the calyx seventeen plates, 
and to the interradials six plates, as the fourth range, in one 
of the areas, contains two plates. Other differences in the two 
species seem to us to be of minor importance, but these, taken 
together, are of specific value, as we understand the structure 
of crinoids, in this genus 

Found by Geo. K. Greene, in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 

DOLATuCKINL'S LYOM, n. Sp. 

riate Illy Fi(/. 4^ summit rieir; Fi(/. />, basal view; Fig, 6' uzf/- 

goits side viiir. 

Species medium size. Calyx subhemisphoricaj, broadly trun- 
cated and slightly constricted below the arms. Radial ridges 
small,, angular nodes at the center of each plate, sharp and 
elongated. Surface of each plate ornamented with numerous 
fine lines radiating from a sharp central node. Column medium 
size, round and having a very large ciiiquefoil canal. 
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T^asaJs form a pentagonal disc, full one-half wider than the 
diameter of the column, and having an hemispherical depres- 
sion, for the attachment of the colomn, surrounded by a small 
rounded rim. First primary radials nearly as long as wide 
and subequal in size. Second primary radials rather large, 
quadrangular, and nearly as long as wide. Third primary 
radials very little, if any, larger than the second, wider than 
long, xientiigoual, axillary and in two of the lateral rays bear 
upon each upper sloping side three secondary radials which 
gives to each of these rays two arms. In the ray on each 
side of the azygous area and in the ray opposite thereto, the 
third primary radial supports, upon one upper sloping side 
three secondary radials, and ujwn the other a single secondary 
radial that is axillary and supports upon each upper sloping 
side two tertiary radials, which arrangement gives to each of 
those rays three arms. There are, therefore, thirteen arms, 
in this species. In the ray on the left of the azygous area, 
it is the proximal side of the third primary radial, that bears 
the three secondary radials, and in the ray on the right it is 
the distal side that bears the three secondary radials. 

The azygous area is substantially like the- other interradial 
areas. The first interradial s are the largest plates in the 
calyx, have nine sides, and are broadly truncated above for 
the second interradials. The second interradials . are about or 
more than half as large as the first, and are followed by a 
single plate in the third range full half as large as the second, 
which unites with two elongated plates belonging to the vault. 

The vault is moderately convex, and correspondingly de- 
pressed in the interradial areas toward the margin. It is 
covered with a few rather large plates but the sutures are too 
indistinct in our specimens for illustration. The plates are 
granular but most of the granules are eroded, on our speci- 
mens, so they are not shown in the illustration. Each plate 
over the junction of the ambulacral canals bears a strong cen 
Iral node. The azygous orifice is nearly central on the vault 
and elevated but little above it. There is an ovarian aperture 
on each side of each pair of arms and on each side of each single 
arm close to the ambulacral openings which ^ives to this 
species sixteen ovarian apertures. 
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This is the first species of Dolalocrintis that has been de- 
scribed having thirteen arm openings to the vault and hence 
the arm formula alone will distinguish it from all other 
species. 

The specific name is in honor of the late Sydney S. Lyon, 
who established the genus. Found by Geo. K. Greene, in 
the Hamilton Group, near Charlestown, Indiana, and now in 
the collection of Wm. P. E. Gurley. 

DOLATOCRINUS CISTUI^A, U. Sp. 

Plate ///, Fig. 7, biisal view; Fig. 8, summit view; Fig. 9, side 

view. 

Sixjcies medium size and handsomely sculptured. Calyx sub- 
hemispherical, slightly constricted below the arms and broadly 
truncated at the base. Radial ridges rather large and bearing 
sharp, elongated nodes. Surface of all the plates bear more 
or less elongated nodes, and there are a few radiating lines on 
the first interradials Column round and having a large cinque 
foil canal. 

Basal plates form a pentagon one fourth wider than the 
diameter of the column, having an hemispherical depression 
or cavity for the insertion of the end of the column. First 
primary radials wider than long, and subequal in size. Second 
primary radials large, quadrangular and nearly as long as 
wide. Third primary radials rather larger than the second, 
pentagonal, axillary, and, in the ray on the right of the azy- 
gous area and in the left lateral ray, support on each upper 
sloping side a single secondary radial, which is axillary and 
bears upon each upper side two tertiary radials, which gives 
to each of these rays jfour arms. In the ray on the left of the 
azygous area and in the one on the right lateral side the third 
primary radials support on_one upper sloping side three sec- 
ondary radials, and on the other a single secondary radial that 
is axiUary and bears upon each upper side two tertiary radials, 
which gives to each of these rays three arms. It is the prox- 
imal ray adjoining the azygous area that boars the tertiaiy 
radials.. In the ray opposite the azygous area the third primary 
radial supports upon each upper sloping side three secondary 
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radials, which gives to this ray two arms. There are, there- 
fore, sixteen arms in this species. The arm formula is 4+3+ 
2+4+3. 

The azygous area is substantially like the others. The first 
interradials are the largest plates in the calyx, have nine sides 
and are broadly truncated for the second interradials. The 
second interradials are more than half as large as the first, 
and are followed by three plates in t}ie third range, the middle 
one only abutting upon the third ones, while the lateral ones 
form ]>art of the covering for the ambulacral channels. The 
third range unites with two elongated plates belonging to the 
vault. 

The vault is only slightly convex, and is covered with a few 
large nodose plates. The azygous orifice is at the summit of 
a short elevation, at the central part of the vault. There are 
twenty small ovarian apertures. 

This species is distinguished from all other sixteen-armed 
species by it« general form and surface ornamentation, and 
also from all of them by the arm formula. For example, the 
arm formula in Z>, ccelatua is 4+4+4+2+2, in D. nodosua it is 
4+3+3+3+3, in D. salehrosvs it is 4+3+2+3+4, in D. ham- 
melli it is 4+3+3+3+3, and in D. arroaus it is 4+4+3+3+2. 

Pound by Greo. K. Greene in the Hamilton Group, near 
Charlestown, Ind., and now in the collection of Wm. P. E. 
Gurley. 

DOLATOCRINUS ASPER, n. Sp. 

Plate III; Fig. 10, basal vuvr; Fig. 11, summit view; Fig, 12^ 

azygus side view. 

Species medium or rather below paedium size. Calyx sub- 
hemispherical, broadly truncated, and constricted below the 
arms. Radial ridges small, sharply angular, and bear a lon- 
gitudinal sharp node at the middle of each plate. Ridges ra- 
diate from a node at the center of each plate. Column round 
and bears a cinquefoil central canal. 

Basal plates form a hollow cone within the cavity of the 
calyx. The column tills the cone so that the diameter of the 
column is nearly equal to the diameter of the pentagonal basal 
disc. First primary radials nearly or quite as long as wide 
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and subcqual in size. Second primary radials quadrangular 
and nearly as long as wide. Third primary radials expand 
very slightly and are about the size of the second primary 
radials. They are pentagonal, axillary, and the ray oi:)posite 
the azygous area bears upon each upper sloping side a single 
secondary radial which is axillary and bears upon each upper 
side two tertiary radials which gives to this ray four arms. 
In one of the lateral rays the tnird primary radial supports on 
each upper sloping side two secondary radials which gives to 
it only two arms. In the rays on each side of the azygous 
area and in one of the lateral rays the third primary radial 
supports upon one of its superior lateral sides three secondary 
radials and upon the other a single secondary radial, which is 
axillary and supports upon each upper sloping side two ter- 
tiary radials, which arrangement gives to each of these three 
rays three arms. There are, therefore, fifteen arms in this 
species. In the rays adjoining the azygous area the proximal 
sides of the the third primary radials support the three sec- 
ondary plates and each distal side supports the single second- 
ary radial that bears the tertiary series. The arms are com- 
posed of a single series of rounded cuneriform plates. 

The interradial areas are substantially alike and the azygous 
area can hardly be distinguished from them. The first inter- 
radials are the largest plates in the calyx and have nine sides. 
They are broadly truncated for the second interradials. The 
second interradials are not half as large as the first, and each 
one is followed by a much smaller plate in the third range 
that united with two plates belonging to the vault. 

The vault is quite convex, sharply elevated over the ambu- 
lacral canals, and deeply depressed in the interambulacral areas 
toward the margin. The sutures are partly destroyed in our 
specimens, so the plates cannot be distinguished, and the sur- 
face is more or less eroded and hence these features are not 
shown in the illustrations. Each plate over the junction of the 
ambulacral canals bears a strong sharp node. The azygous 
orifice is somewhat elevated over the central part of the vault. 
There is a small ovarian apei-ture close to the ambulacral 
orifice on each side of each pair of arms and on each side of each 
single arm, which gives to the species eighteen ovarian aper- 
tures. 
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This species is most nearly related to Ddlatocrintis charles- 
loicnenaiSf with which it agrees in having fifteen arms. But 
the arms are not distributed in the same way. In this species 
the four-armed ray is opposite the azygous area, in that species 
a three-armed ray is opposite the azygous area and the four- 
armed ray is lateral. In this species the secondary series and 
single arm adjoins the azygous area on each side, in that 
species the secondary series and single arm adjoins the azygous 
area upon one side and the tertiary radials and double arm 
on the other. These structural differences must separate the 
species, though the vaults are also quite different in form and 
do not agree in the number of the plates, and the surface 
markings are not the same. 

Pound by Geo. K. Greene, in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 

DOLATOCRiNUS APLATUS, Miller and Gurley. 

IDolaiocrinus aplaius, Miller and Gurley, Bull. No. 8 111. St. 
Mus. Nat. Hist., p. 48.] 

Plate 5, Fig. 13, basal view; Fig. 14, summit view; Fig, 15, 

side view. 

We have illustrated another specimen belonging to this 
species for the purpose of showing the plates of the vault 
which are well preserved and the sutures distinct. There are 
slight differences in the surface ornamentation in the different 
specimens, but the structural parts of four specimens which 
we have now before us are the same. All of them are in the 
collection of Wm. P. E. Gurley. 

DOLATOCRINUS ASPRATILIS, n. Sp 

Plate 5, Fig. 16, basal view; Fig. 17, summit view; Fig. 18 azyg- 
ous side view 

Species rather below medium size. Calyx pentagonal from 
base to arms, somewhat bowl- shaped, broadly truncated, most 
expanded in the middle, and constricted below the arms. Colum 
nar cavity pentagonal aiid deep. Radial ridges angular with 
long central nodes. Plates pyramidal and radiately sculptured 
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Basal concavity pentagonal, funnel shaped, and without orna- 
mentation. Basal plates form a hollow cone within the calyx, 
into which the end of the column is inserted. First primary 
radials as long as wide and abruptly bent in the middle, the 
lower part forming part of the funnel -shai>ed columnar cavity, 
and the superior end curving as abruptly upward. The plates 
are pyramidal, with the apex at the center, and radiately sculp- 
tured. A furrowed ridge extends from the apex of one plate 
to the next, which forms the pentagonal outline of the basal 
concavity and on which the calyx will rest if placed on a 
level surface. Second primary radials quadrangular, about 
oae-fourth wider than long and sides nearly parallel. Third 
primary radials smaller than the second, one-half wider than 
long, pentagonal, axillary, and in four of the rays support 
on each upper sloping side two secondary radials, which gives 
to each of these rays two arms. In the ray adjoining the 
s^zygous area on the right the third primary radial supports 
on the proximal side three secondary radials, and on the dis- 
tal side of a secondary radial that is axillary and supports 
upon each upper sloping side two tertiary radials which gives 
t^ this ray three arms. There are, therefore, eleven arms in 
this sixjcies. The arms are composed, at the base, of a single 
series of plates. 

In the regular interradial areas there are only two plates, 
but the azygous area is wider in the superior part and con- 
tains throe plates. The first interradials are large, pyramidal 
and radiately sculptured. The second plate is quite small, not 
more than one fourth as large as the first and it connects with 
two plates belonging to the vault. The first azygous plate is 
like a regular first interradial and is followed by two plates 
in the second range that unite with three plates belonging to 
the vault. 

The vault is sharply elevated over the ambulacral canals and 
deeply depressed in the interambulacral areas. The azygous 
orifice is elevated at the central orsubcentral part of the vault, 
but can hardly be said to be at the summit of a proboscis. 
The vault is covered with polygonal plates, which, in our 
specimens, show no surface ornamentation. The ovarian pores 
appear to be within the last plates belonging to the calyx, 
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and, therefore, to have opened externally at the first free arm 
plates. There are probably twelve of them, but only part can 
be seen in our specimens. 

There can be very little utility in comparing this species 
with D, approximalas^ the only species heretofore described, 
having eleven arms, for that species has an elongated calyx, 
four secondary radials in each series, and four ranges of plates 
in the interradial areas, with four ovarian pores entering the 
vault between each of the rays, that are continued in. furrows 
across the last interradial plates. It can be of no service to 
compare it with any species having a different arm formula, 
for that alone distinguishes it Probably it roost ^resembles D. 
balbaceus which has only ten arms. 

Found by Geo. K. Greene in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurlcy. 

DOLATOCUINL'S I.A(;rNCi:LA, n. sp. 

Plate I IT, Fiij, 19, bciaal view; Fig, 'JO, side view; Fig, 21, sum' 

mil view. 

This species is founded upon five specimens, a medium one 
being illustrated, 'and the largest having a diameter one-fourth 
greater. Calyx low, expanded at the arms, from three to 
three and a half times as wide as high and deeply and broadly 
concave below. Columnar pit funnel-shaped and having with- 
in it near the top two (pentagonal raised ridges running from 
a tubercle in the middle of each first radial to the next adjoin- 
ing. Radial ridges merely sharp elevations crossing the plates 
and interrupted by sharp nodes at the center of each plate. 
Surface radiately sculptured. Column round, inserted inttf the 
cup forme i by the basal plates and having a. cinquefoil col- 
umnar canal. 

Basal plates form a round cup so deeply inserted in the 
calyx that it rises higher than the calyx and ends in the cav- 
ity of the vault. The mouth of the cup is about one-third 
wider than the diameter of the column. First primary radials 
about as wide as high, sculptured in the upper part. Second 
primary radials quadrangular, and about twice as wide as high. 
Third primary radials expand upward to the lateral angles, 
longer than the sorond, pentagonal, axillary' and in each of 
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four rays bears upon one upi>er sloping side four secondary 
radials and upon the other one secondary radial, which is 
axillary and bears upon each upper sloping side three tertiary 
radials, which arrangement gives to each of these rays three 
arms. In the other ray the third primary radial supports up- 
on each upper sloping side four secondary radials which gives 
to it two arms. There are therefore, fourteen ambulacral 
openings to the vault and fourteen arms in this species. 
The first regular interradials are nine-sided plates followed 
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in the second range by a smaller plate which in turn is fol- 
lowed by two small plates that unite with the plates of the 
vault. The azygous area is not materially different fix>m the 
other areas. 

The vault is convex, most tumid on the azygous side, and 
bears a subcentral proboscis which is longer on one of the 
specimens than it is on the specimen illustrated. The plates 
are large and those about the base of the proboscis bear a 
central tubercle. There are four elongated ovarian apertures 
between each radial series and between each single ray and 
the double ray in each series and two' between the other rays 
which gives to the species forty- eight of these apertures. 

The surface ornamentation and general form of this species 
resembles Z>. hammelli, but that species has sixteen arm open- 
ings to the vault while this one has only fourteen, which will 
readily distinguish the species. 

Pound by J. P. Hammell in the Hamilton Group near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 

DOLATOCRINUS ARROSUS, n. Sp. 

Plate I Iff Fig. 22, baFal view; Fig 23, azygous side; Fig. 24, 

summit inew. 

Species medium size and elegantly sculptured. Calyx sub 
cylindrical, not constricted below the arms, broadly truncated 
at the. base. Radial ridges rather large and bearing promi- 
nent nodes in the middle part of each plate. The surface is 
further ornamented by long sharp nodes at the center of the 
interradials and by numerous radiating lines from the central 
nodes of all the plates. Column large and having a large 
cinquefoil canal. 
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Basal plates form a pentagon less than one-fourth wider than 
the diameter of the Column and having an hemispherical de- 
pression for the insertion of the end of the column. 
First primary radial a little wider than long, subequal in size, 
and the calyx will rest on the points of the central nodes in 
these plates. Second primary radials large, very little -wider 
than long, quadrangular. ThFrd primary radials about the size 
of the second, pentagonal, axillary, and in two of the rays sup- 
l>ort on each upjier sloping side a single secondary radial 
which is axillary and supports on each upper sloping side two 
tertiary radials which gives to each of these rays four arms. 
These two rays adjoin the azygoiis area. In each of the lateral 
rays the third primary radial supports on one upper sloping 
side three secondary radials, and on the other a single sec- 
ondary radial which is axillary and supports upon each upper 
sloping side two tertiary radials, which gives to each of these 
rays three arms. In the ray opposite the azygous area the 
third primary radial supports upon each upper sloping side 
three secondary radials which gives to this ray two arms. 
There are, therefore, sixteen arms in this species. The arm 
formula is 4+4+3+3+2. 

The interradial areas are substantially alike. The first in- 
terradials are the largest plates in the calyx, have nine sides, 
and are truncated above for the second interradial, which is 
rather less than half as large as the first. It is followed in 
the third range by a small plate that unites with two plates 
belonging to the vault. 

The vault is convex, elevated over the ambulacral canals 
and concave in the interambulacral areas, and bears a short 
subcentral proboscis, at the summit of which is the azygous 
orifice. The plates are large, covered with granules, and each 
one beai's a central tuberqle except the two elongated plates 
in concave depression in each interambulacral area. . There are 
two ovarian apertures between each ray, and also between 
each double ray and the single rays, which arrangement gives 
to the species twenty ovarian apertures. This species is dis- 
tinguished by its general form and surface ornamentation from 
all other sixteen armed species. It is also distinguished from 
A ccelaius and all species, except Z). 8alebro9U8 by the aim 
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formula. The arm formula is like Z>. aahbrosvf, but that spe- 
cies has a concave depression below, and is constricted below 
the arms, and has two inierradials in the second range, and 
very different surface ornamentation. This species cannot be 
mistaken for any other, either upon superficial examination 
or uiTon close inspection of the number and arrangement of 
the plates. 

Pound by Geo. K. Greene in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurloy. 

DOLATOCRINUS DISSIMILARIS, U. sp. 

riate III J Fig. 25, basal view; Fig, 26, summit view, Fig. 27, 

azygous sule view. 

Species below medium size, depressed or very short. Calyx 
low, about three times as wide as high, rounding put from a 
deep basal cavity and spreading, without any constriction be- 
low the arms and having the general form of D. ap\dus. Sur- 
face deeply sculptured. Radial ridges very small and nodes 
small. The central part of each interradial instead of bearing 
a node is excavated. 

Basal plates within the cavity of the calyx and extend 
higher than the base of the free arms, funnel-shaped. 
Pirst primary radials within the funnel-shaped basal cavity 
and longer than wide. Second primary radials about twice as 
wide as long, quadrangular. Third primary radials a little 
larger than the second, twice as wide as long, pentagonal, 
axillary, and in each ray adjoining the azygous area and in 
the ray opposite the azygous area support on one of the uppei- 
sloping sides three secondary radials and upon the other a 
single secondary, radial,. w4iich is axillary and supports on each 
upper sloping side two tertiary radials, which arrangement 
gives to each of these rays three arms. In each of the other 
lateral rays the third primary radials support on each upper 
side three secondary radials which give to each (^f these rays 
two arms. There are, therefore, thirteen arms in this species. 
It is the proximal side of each ray adjoining the azygous area 
that bears the tertiary radials. 

The azygous area is like the other areas. The first plate is 
somewhat olongatotl, has niuo sides and is truncated by a single 
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plate, less than one- fourth as large, in the second range. 
There is one small plate in the third range, that unites with 
two plates belonging to the vault. 

The vault is quite evenly convex, has small ridges over the 
ambulacral canals and bears a small, short, almost central 
proboscis. The sutures cannot be distinguished, in our speci- 
men, and the surface is eroded so the ornamentation is not 
shown, in the illustrations. There are four ovarian apertures 
to each ray, or twenty in the the species, all of which are 
elongated and enter the vault instead of the ambulacral canals. 

This species in its general form resembles />. aplatv^, but 
that species has fifteen arms while this one has thirteen so 
the arm formula alone will distinguish them. The only species 
with which this one agrees, in the arm formula, is Z>. lyoni 
above described but the species are readily distinguished by 
the general form and surface ornamentation as well as by the 
interradials. It is not necessary to make any comparison with 
any other species. 

Pound by J. P. Hammell in the Hamilton Group, near 
Charlestown, Indiana, and now in the collection of Wm. P. E. 
Gurley. 

DOLATOCRINUS PECULIARIS, n. sp. 

Plate III, Fig, 28, azygous side; Fig. 29, basal view;. Fig. 30, 

summii. 

Species above medium size but very short. Calyx broadly 
and deeply concave below and slightly constricted below the 
arms. Radial ridges very inconspicuous, and interrupted at 
the sutures. . 

The plates are very tumid and radiately furrowed toward 
the margins. The surface ornamentation resembles that of D. 
vasculum and there is much resemblance in the general form 
of the two species, but. that is an eighteen-armed species and 
this is a seventeen- armed one. ^Column small but having a 
comparatively large cinquefoll canal. 

Basals deeply sunken in the concavity so as to extend higher 
than the base of the arms. The hollow cone thus formed is 
not entirely filled by the end of the column and the basal disc 
may be seen having a diameter one-half greater than the 



56 

diameter of the column. First primary radials as long as wide 
and entirely within the basal concavity and forming part of the 
funnel shaped depression. Second primary radials form part 
of the basal concavity, a little wider than long, quadrangular 
and the calyx wiU rest on the central nodes of the first inter- 
radials and these plates. Third primary radials curve upward, 
nearly as long as wide, pentagonal, axillary, and in the ray on 
each side of the azygous area, bear upon each upper sloping 
side a single secondary radial which is axillary and bears upon 
each upper side two tertiary radials, which gives to each of 
these rays four arms. In each of the other three rays the 
third primary radial bears upon one upper sloping side three 
secondary radials, and upon the other one secondary radial, 
which is axillary and supports upon each upper sloping side 
two tertiary radials, which gives to each of these three rays 
three arms. There are, therefore, seventeen arms and seven- 
teen ambulacral openings to the vault in this species. It will 
be observed that the arm formula is the same that is found in 
D. hellulus. 

The interradial areas are not alike, in this species, and the 
azygous area is smaller than either of three of the others. 
The first interradials are the largest plates in the calyx, the 
lower half of each bends into the basal concavity from the 
middle part and upward at the superior end. In the azygous 
area and in one of the other areas, it is followed by a single 
plate, in the second range, about one-fourth as large, and it is 
followed, in the third range by a smaller plate that unites 
with the plates of the vault. In the other areas the second 
interradial is smaller and is followed by two plates in the third 
range and these are followed by a single plate in the fourth 
range that unites with the plates of the vault. The plates in 
the interradial areas thus vary from three to five. 

The vault is only moderately convex, depressed in the inter- 
ambulacral areas, and covered with large tubercular plates. 
The sutures between the plates are not shown, in the illustra- 
tions, because only part of them can be distinguished, in our 
specimen. The proboscis or short tube for the azygous orifice 
is excentric, from the azygous side, which is a peculiarity not 
often observed among the crinoids. There is a large central 
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plate between the tube for the orifice and the azygous area. 
Notwithstanding these peculiarities, we have no doubt that we 
are correct in placing the azygous area between the four 
armed rays. There are four ovarian apertures between each 
of the rays and two between each of the arms which iKrrange- 
ment gives to the species forty -four ovarian apertures. 

This is a remarkable and extraordinary species readily dis- 
tinguished from all others, though at first glance resembling 
D. vasculum and having the arm formulaof Z>. bellulu8, 44*34-3- 
+3+4, a species with which it agrees in no other respect. It 
is not abnormal. 

Found by George K. Greene in the Hamilton Group, near 
Charlestown, Indiana, now in the collection of Wm. F. E. Gurley. 

Family TAXOCRINIDiE. 

FORBESOORINUS GREENEI, n. Sp. 

Plate IV, FiQ, 25, ozygous side view; Fig. 2, basal view, show 

ing part of the column broken down. 

Species very large; radial series not elevated beyond the 
interradial areas; plates flattened or slightly convex; sutures 
beveled. The plates do not overlap, as is usual in this genus, 
nor does the column taper as rapidly, below the calyx, as 
usual. 

Basals within the calyx, Subradials wide and only partly 
exposed. Primary radial s four in each series and from two 
to four times as wide as long. They are directed at an angle 
of about 45 degrees, so as to give the lower side of the calyx 
a broadly rounded outline, that is continued into the tertiary 
series of plates where the calyx has its greatest diameter. 
The last primary radial in each series is longer than those 
below it, pentagonal, axillary, and has rather steep upper 
sloping sides upon which it supports the secondary radials. 
There are three secondary radials in each of eight series and 
two in the other two series. The proximal series on the l^ft 
of the azygous area has only two secondary radials and the 
distal series, in the ray, on the right of the azygous aj'ea, has 
only two secondary radials. The secondary radials, thougji of 
unequal size, are not much smaller than the primary radials. 

—8 



58 

The last ones are axillary and support, on the upper sloping 
sides, the tertiary radials. The tertiary radials vary in num- 
ber in the different rays that are preserved, in our specimen, 
from four to six, but all the series are not preserved, and 
hence the variation may be greater. There are only a few 
plates preserved in the quaternary series, so that any defini- 
tion of them will be of no special service, though the total 
number of arms is necessarily forty and probably sixty. 

The regular interradial areas are of unequal size, more or 
less elongate-ovate and covered witn large plates. AH of the 
areas are not preserved in our specimen, but in those pre- 
served there are from sixteen to twenty plates. The inter- 
secondary areas are much elongated and have numerous plates. 
Tlie intertertiary radial areas are also elongated and have three 
or more plates following each other. In the azygous area an 
heptagonal plate broadly truncates a subradial. It is followed 
by two plates in the second range, three in the third, four in 
the fourth, three in the fifth, three in the sixth, three in the 
seventh, two in the eighth, two in the ninth, and above these 
they are not preserved in our specimen, but as these twenty- three 
plates do not extend as high as the intersecondary or inter- 
tertiary plates, it is evident that the total number will be 
found to be from twenty-seven to thirty. 

This species is distinguished by its rounded massive form, 
transverse or slightly concave beveled sutures, elongated inter- 
radial, intersecondary, and intertertiary areas, and by the 
structure of the azygous area. It will throw no light upon it 
to contrast it with other species, for it can always be distin- 
guished on the slightest observation. 

Found by Geo. K. Greene, in whose honor the specific name 
is given, in the Keokuk Group, at Edwardsvillc, Indiana, and 
now in the collection of Wm. P. E. Gurley, 

FORBESOCRINUS MACADAMSI, n. Sp. 

Plate V, Fig, 1, azygous aide; Fig, 2, opposite view of the same 

specimen. 

Species very large. Radial series prominent and interradial 
areas depressed so as to give the calyx a marked quinquelo- 
bate outline as seen from below. Plates rounded in the radial 
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series and slightly convex in the interradial spaces. Sutures 
only moderately concave and slightly beveled. The plates over- 
lap very little, and the column, which is composed of thin plates, 
tapers slowly from the calyx. 

Basals covered by the column. Subradials wide and only 
partly exposed. Primary radials, live in one of the lateral rays 
and four in each of the other rays. The first one is longer 
than either of the others and they vary from two to four times 
as wide as long. The last primary radial in each series is 
pentagonal, axillary, and supports the secondary radials. There 
are four secondary radials in each series in the ray on the 
right of the azygous area, and three secondary radials in each 
of the other eight series. The last secondary radial in each 
series is axillary and supports the tertiary radials. The ter- 
tiary radials vary in number in the different rays, as may be 
seen in the illustrations, from four to nine, and the last one is 
axillary and supports a quaternary series. Another division 
takes place in the distal arms in each ray, so as to give to 
each ray twelve arms. The arms infold at the superior end 
and some of them again divide, but exactly how many our 
specimen does not disclose. There are, therefore, more than 
sixty arms in this species. 

The regular interradial areas are of unequal size, long, and 
lanceolate in outline. In one area there are fourteen plates, in 
another seventeen, and in another twenty. The intersecondary 
radial areas are lanceolate and differ very greatly in size. In 
the one opposite the azygous area there are two elongated 
plates. In the one on the right of the azygous area there are 
nineteen plates and in the one on the left of the azygous area 
there are eight plates. In the intertertiary radial area on the 
right of the azygous area there are two elongated plates, one 
followin«r the other, but there are no other intertertiary plates in 
our specimen. The ray on the right of the azygous area is larger 
than either of the other rays, more protuberant and contains 
more intersecondary plat-es beside the two intertertiary plates. 
The azygous area is wider and contains more plates than either 
of the regular areas and is also lanceolate in outline. The first 
azygous plate broadly truncates a subradial and is followed by 
two plates in the second range* one of which only tr,uncates it 
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sightly on the left and the other broadly on the right and is 
followed by a longitudinal series of six or seven plates as dis- 
closed between the arms, and, on the right of this series, and 
separated from it by a nearly straight suture, there is a longi- 
tudinal series of seven plates; on the left and separated by a 
longitudinal suture there are nine plates in a double series, 
arranged with some irregularity. There are, therefore, as many 
as twenty -five or twenty- six plates in this area. It will be seen 
that if the distinction between Tcwocrinus and Forhesocrinus is 
dependent upon the azygous area that we have here a Taxo 
crinus by reason of the longitudinal series of plates, and a 
ForbesocrtfiiLS by reason of the. large area. 

This species will be readily distinguished by its quinquelobate 
form, number of primary and secondary radials and shape of 
the interradial areas and by the azygous plates. 

Pound by the late Wm. McAdams, in whose honor the speci- 
fic name is given, in the Keokuk Group, in Jersey county, Illi- 
nois, and now in the collection of Wm. P. E. Gurley. 

Family PLATYCRINID^. 

PLATYCRINUS FORMOSUS, Var., APPROXIMATUS, U. var. 

Plskte IV, Fig. 8, b(zsal view; Fig. 9, summit view; Fig. 10, 

azygous side view; Fig. 11, opposite side. 

This species or variety is medium size and belongs to the 
discoid forms. It is so much like P. formosus that it can only 
be called a variety, in the absence of a knowledge of the vault 
of that species, and, if the vaults are alike then the varietal 
name may be stricken out, but if the vaults are differently 
constructed then the varietal name may have the rank of a 
species. The calyx is shallow, though deeper than in the 
types of P. formosus, pentagonal, three times as wide as high. 
Plates thick and bearing low rounded nodes less conspicuous 
than they are in the types of P. formosus. Sutures beveled but' 
not canaliculate as they are in P. formosus. 

Basals form a concave pentagonal disc bordered by a nodose 
rim. The first radials are rounded upward from the basal 
suture and constricted in the middle part, beyond which they 
are directed horizontally, and the facet for the second plate is 
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nearly perpendicular. Each articulating facet forms more 
than half a circle and has a diameter about one-half the di- 
ameter of the plate and is slightly notched for the ambulacral 
canal. 

The angles for the reception of the regular interradials are 
somewhat acute, and the interradials are longer than wide and 
stand upright, so as to elevate the vault, and give to the 
whole body a pentagonal, subglobose outline. The first azy- 
gous plate is not as lon^ as the first regular interradials, but 
a little wider, and bordered at the upper part of each side by 
an interradial which gives to the azygous area greater width 
than is found in the other areas, and it is surmounted with 
two small plates that form part of the rim surrounding the 
azygous opening. 

The vault is abruptly elevated over the calyx so as to re 
tain the pentagonal outline, with concave sides, and so as to 
have a capacity greater than that of the calyx. It is convex 
on top and covered with a few large, polygonal, subspinous 
plates. The largest plate is subcentral on the azygous side 
and surrounded by nine plates. The azygous orifice is large 
and situated between the ambulacral openings, though not ex- 
tending quite so low. It is surrounded by eight plates. 

The calyx of this species or variety, as the case, in fact, 
may be, is not as concave below, as it is in P. formosus, and 
the calyx in that species is four times as wide as high, while, 
in this, it is only three times as wide as high. The sutures 
are canaliculate in that species, and beveled in this. The angles 
of the interradials are more acute in this variety than in that, 
and appearances indicate that the vault in P. formosus is lower 
than it is in this. 12, however, the vaults are alike, this is 
merely a varietal form of P. formosus, unless the difference 
between the canaliculate and beveled sutures is of specific 
importance; for the difference in form may exist, in the same 
species. If, again, this form shall, in future, be referred to 
P. formosus, we are fully justified in publishing it as a varie- 
tal form, because we have a complete specimen differing in 
some respects, from the type, so far as it was preserved. 

Pound in the Burlington Group, at Sedalia, Missouri, and 
now in the collection of F. A. Sampson. 
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PLATYCKINUS SUBSCITULUS, n. Sp. 

Plate IV, Fig. 12 ^ basal view; Eig. 13, summit view; Eig 14, 

azygous side; Fig, 15, opposite side. 

Species medium or rather below medium size, calyx and 
vault subequal, in capacity, and it belongs to the discoid 
forms. Calyx discoid, subpentagonal, about three times as 
wide as high. Surface without ornamentation, granular, sutures 
beveled. 

Basals form a pentagonal disc with a concave depression 
toward the central part, where the column attached. The 
beveled suture surrounding the disc will allow the calyx to 
rest on the rim of the disc surrounding the concave depres- 
sion. First radials are directed upward at an angle of about 
forty -five degrees and are convex toward the facet for the 
second radials, which is concave and occupies a little more 
than one-third of the diameter of the plates, and is a little 
more than half a circle. The second radials are short, con- 
stricted, directed horizontally and axillary. 

The interradial areas are depressed so as to leave the form 
pentagonal when seen from above. The interradials are elon- 
gated, and instead of rising perpendicularly from the calyx 
are inclined inward so as to contract the vault in the inter- 
radial areas. 

Vault elevated over the ambulacral canals and depressed in 
the ambulacral areas so as to leave only a slight convexity 
centrally. The plates of the vault are subspinous. A large 
plate is situated subcentrally on the azygous side and sur- 
rounded with seven plates, six of which are subspinous. The 
azygous orifice is situated between the ambulacral openings, 
and the first azygous plate is shorter and smaller than the 
first regular interradials. The orifice is surrounded by eight 
plates. 

This species is distinguished by its general form, freedom 
from surface ornamentation of the calyx, quinquelobate asj^ect 
as seen from above, projecting second radials, and the limited 
number of plates on the vault. 

Found in the Burlington Group, at Sidalia, Missouri, and 
now in the collection of F. A. Sampson. 
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PLATYCRINUS CONCINNULUS, n Sp. 

Plate IVj Fig. 16,^ azijgous side; Fig. 17y opposite view; Fig. 

18, summit view. 

Species medium or above medium size. Calyx urn-shaped, 
rounded below, slightly projecting at the arms so as to give 
it a subpentagonal outline when seen from above, and about 
one-fourth wider than high. Surface finely granular. Suture3 
slightly beveled. Column round. 

Basals form a low, rounded cup, pentagonal at the top, and 
bear a slight constriction or furrow in the middle part above 
the end of the column. First radials expand slightly and are 
a little longer than wide. They are convex toward the facets 
for the second radials. A facet occupies a little more than 
one-third the diameter of the plate and is semi-circular in out- 
line, and notched for the ambulacral canal. The second radials 
are very short and axillary, giving ten arms to the species. 

The regular interradials are rather large and curve abruptly 
over on the vault. The azygous interradial stands nearly up- 
right and forms one side of the base of the proboscis. 

Vault low, neaily flat, and covered with a few convex and 
subnodose plates. A highly nodose plate covers the junction 
of the ambulacral canals at the base of each arm. The base 
of the proboscis is large and subcentral, but the height is un- 
known. 

The lower part of the calyx of this species resembles P. 
concinnusj but the vaults are altogether different, and that 
species has eighteen or twenty arms, and this one has only 
ten. The constriction around the basal plates will distinguish 
this species from nearly all the urn-shaped species, and none 
that have been described have a vault similar to this one. 

Pound in the Burlington Group, at Sedalia, Missouri, and 
now in the collection of P. A. Sampson. 

Pamily CARYOCRINIDiE. 

CARYOCRINUS MILLIGAN.*:, n. Sp. 

Plate F, Fig. 5, azyqous side view; Fig. 4, summit. 

Species medium to large size, rapidly spreading to the middle 
of the second range of plates, where it has an hexagonal out- 
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line, then lengthens ahove and contracts into a comparatively 
small triangular summit. Ridges radiate from the center of 
each plate to the angles, except on the basal plates, where the 
ridges run from the superior angles to the point of columnar 
attachment. There is a single or double row of pores accom- 
panying these ridges, but none elsewhere on the plates. 

The basal plates are of unequal size and form an angular, 
hexagonal cup rather more than one fourth the length of the 
body. The six plates in the second range are of unequal size, 
two are pentagonal, two hexagonal and two heptagonal. These 
plates are protuberant at the central part, some of them pyra- 
midal, so that a transverse section at this place is hexagonal. 
There are eight elongated plates in the third range, of unequal 
size and different in outline. The general form of six of these 
plates is pentagonal and the other two quadrangular, but the 
small plates belonging to the vault change the number of sides 
so that the subquadrangular plates become hexagonal and the 
subpentagonal plates become heptagonal, octagonal and non- 
agonal. 

The summit is subtriangular, flat centrally, and the plates 
turn over the margin in some places and in others stand up 
over the arm openings so as to hide them from a summit view. 
The vault is covered with a large central plate surrounded by 
eight plates and a few small plates around the orifices at the 
angles of the triangular summit. One of the circle of eight 
plates abuts against a subquadrangular plate belonging to the 
third range of body plates at the middle of one side of the 
triangle and another at the middle of another side, and another 
against a subpentagonal plate near the middle of the other 
side and adjoining the mouth. The mouth is a round orifice 
surrounded by five plates. It is situated near the middle of one 
of the sides of the triangle, and truncates the angles of two of 
the third range of body plates, two of the plates belonging to 
the circle of eight plates on the summit abut upon it, and one 
plate inserted between the third range and the circle of eight 
plates abuts against it. The illustration of the azygous side 
view shows the mouth and the plates surrounding it. The 
plate on the left is the one intercalated between the range and 
circle of plates. 



65 

The arms are divided into three clusters, which are located 
at the angles of the summit. There are three arm openings at 
one of the angles and two at each of the others. The three- 
armed angle is opposite the mouth. There are, therefore, seven 
arms in this species. The plate over each arm opening bears 
a node and there is a small plate between each of the arm 
openings. 

This species is distinguished by its general form from all 
others. The triangular summit is peculiar and the arrange- 
ment of the seven arms at the angles is different from that in 
any other described species.  

Found by Mrs. J. M. Milligan, in whose honor we have pro- 
ix)sed the specific name, in the Niagara Group, in Decatur 
county, Tennessee, and the specimen illustrated is now in her 
collection. The species is also represented in the collection of 
each of the authors, though the type is the best preserved and 
shows the sutures between the plates better than our speci- 
mens do. 

CARYOCRINUS HAMMEL.L1, n. Sp. 

Plate Vy Fig. 5, azygous side view, Fig. 6, summit 

Species large, subelliptical in outline, the angular convexity, 
at the middle of each plate, in the second range, gives an 
hexagonal outline to the middle part of the body. The summit 
is irregularly subcircular or suboctagonal. Ridges radiate from 
the center of each plate to the angles, in the form of coalescing 
nodes, except on the basal plates, where the ridges run from 
the superior angles toward the point of columnar attachment. 
There is a single or a double row of pores accompanying these 
ridges and there are nodes and pores on other parts of the 

plates. 

Three of the basal plates are about equal in size, but the 
other one is nearly twice as large as either of them. The large 
plate is hexagonal in outline, and the others are quadrangular. 
They form an hexagonal cup about one-third the length of the 
body. The six plates in the second range are of unequal size, 
and the larger ones follow the smaller basal plates so that the 
symmetry of the body is restored; two are pentagonal, two 
hexagonal, and two heptagonal. They are longer than the 
plates in either of the other ranges. There are nine plates in 
—9 
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the third range, and, as they are different from those in other 
species, we will call particular attention to them, by com- 
mencing at the one at the azygous orifice and following the 
range to the right. One abuts the middle upon the azygous 
orifice and each lateral side on a summit plate at the superior end, 
which make the plate heptagonal. The next one abuts two summit 
plates and is hexagonal. The next four summit plates and is hep- 
tagonal because there are only three sides below the summit. 
The next one also abuts four summit plates and is heptagonal, 
but one of the four summit plates belongs to the circle that 
surrounds the central summit plate. The next one is hexa- 
gonal, very wide below and narrow above and abuts two 
summit plates. The next one is hexagonal and abuts two 
summit plates. The next one has ten sides and abuts the 
superior end against seven summit plates one of which belongs 
to the circle that surrounds the central summit plate. The 
next one has ten sides and abuts six summit plates or those 
surrounding the ambulacral orifices, and the next one abuts 
three plates belonging to the summit and is heptagonal. 

The central summit plate is surrounded by a circle of seven 
plates, two of which abut upon the plates of the third range, 
as above described, and between these two plates there is a 
cluster of arms opposite to the mouth. The mouth is depressed 
below the level of the summit and is surrounded by six plates, 
two of which belong to the circle of seven plates and one be- 
longs to the third range of body plates. The two plates that 
abut upon the plates belonging to the third range, are also 
depressed below the level of the summit, and the vault is thus 
divided into three areas which contain the arm clusters and 
the smaller summit plates about the orifices. 

There are five arm openings in the cluster opposite to the 
mouth, four in the cluster on the right of the mouth and eight 
in the cluster on the left of the mouth. There are, therefore, 
seventeen ambulacral openings in this species. 

This species is distinguished by its general form, by having 
nine plates instead of eight or less in the third range and by 
the form of the summit and number of arms. 

Found in the Niagara Group, in Madison county, Indiana, by 
J. F. Hammell, in whose honor we have proposed the specific 
name and now in his collection. 
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PLATE I. 



BATOCRiNira NOBosU8,n. sp 5 

Plff. 1. A.zygroa6 rUw. 
Fig. 2. Opposite Btde vtow. 
Fig. a. Sammlt. 

Batocrinus NODDLOsna, n. Bp 6 

Fig. 4 Basal view. 
Pig. 6. AcygoQB view. 
Fig. 6. Opposite aide view. 

AOABICOORINITS ADAM8BNSI8, n. up M 

Fig. 7. Asygoas view. 
Fig. 8. Summit. 
Fig. 9. Basal view. 

BaTOCRINUS BALEMEN'^IS. n. SP 8 

Fig. U>. Basal view. 

Fig. 11. Sammlt. 

Fig. 12. Asygous view. 



BaTOCBINUB BTELLirOBMI«, D. 8p 9 

Fig. 18. Baaal view 
Fig. 14. Azygons view. 
Fig. 16. Summit. 

BATOCRINITB SIGNATUB, O.^SP 10 

Fig. 16. AcygonB view. 
Fig. 17. Opposite Bide view. 

BaTOCRINVB 8TRBNDU0, n. Sp ,. 11 

Fig. 18. AzygouB view. 
Fig. lU. Opposite Bide view. 

BaTOCRINOS DELICATULUS, n. Sp 12 

Fig. m. AcygoQS Ride view, magaifled two diameters. 
Fig. 21. Opposite side view of same. 

BAT0CBIN(78 REOALIBf R. Sp ». 14 

Fig. 2$. Bdsal view. 
Fig. S3. Azygous view. 
Fig. S4. Summit. 



AcnNOORINUB P|LlI7BBDM, R. Sp 26 

Fig. 25. Basal view. 
Fig. 28. Summit. 
Fig. 27. Azygous view. 

AMPHORACRINDB SAMPbONI, R. Sp 27 

Fig. S8, Azygous view. 
Fig. 29. Opposite Bide view. 



BaTOCRIMOS NITEfS, R. Sp 16 

Fig. ao. Basal view. 
Fig. 81. Azygous view. 
Fig. 32. Opposite side view. 
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PLATE IL 



BATOORINDB PABILIif n sp *'' 

Kig. 1. View of calyx and arms. 
Fig. 8. AsygoQ9 view of calyx. 

Batojrinua pabbki, n sp IS 

Fiff. 8. Azygoas view. 

Fig. 4. Opposite side of saine. 

Batocbinds PBrridJCNeiSf n. sp '. 19 

Pig. 5. AsygoB) Tiew. 

Pig. 6. Opposite aide of tame. 

Batoobindb spqbioub, b. ap .' M^ 

Fig. 7. Oae of the asygOBs areaa. 
Fig. 8. View of th9otber asygoaa area. 
Fig. 9. Opposite aide of same. 

BAKTCBINUS HBOLBCrUA, B. Sp W 

Fig. to. AsygoBS view. 

Fig. 11. Opposite rlew of same. 

Fig. U. Lateral view of same. 

AQABMZOCRINUS OVALIS, B. Sp M 

Fig. 18. View of calyx aad arms. 

Fig. 14. AsygOBS rlew of aaottaer ealjx. 

POTBRIOOBINUS ALBBB8I. B. Sp. tt^ 

Fig. l^. AtygoBs view of calyx aad arms. 

Fig. 16. Opposite side of same. 

Pig. 17. Basal view of same, magBtlled two dUmotara. 

POTBRIOOBINOS LAUTlfJI, B. Sp 8(^ 

Fig. 18. AsygOBS view of calyx aad arms. 
Fig. 19. Opposite side of same. 

HHonOCRINUS BLAIBI, B. Sp , 82»' 

tig. 90. Baaal view of caly x . 

Fig. 21. AsygoBs view of aame. 

Fig. 22. Oppoalte side of aame. 

Fig 23. Sam ml t. All llgBrea magBlfled two dlanetera. 

CrATHOCBIirUS choutbaubnsis, M. ft O |g 

Fig. 94. View opposite atygoBs side, magBlllad two diamatera. 

SOAPHIOORINUB NOTATUS. B. Sp M 

Pig. 25. AsygOBS view. 

Fig. 96. Opposite side of same. 

DOLATOCBIML'B DI3PAB,B. Sp |0 

Fig. 27. Lateral view . 
Pig. 28. Basal view. 
Fig. 29. SBmmlt. 

DOLATOOBINU* PBBClOSnS, B. Sp 41»: 

Fig 80. Basal view. 

Fig. 81. SBmmlt. 

Pl2 82. View opposite aiygOBs side . 
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PLATE III. 



DOLATOOBIMDI BAULICUS, D. 8p 4S 

Pig. 1. Basal Tiew. 
FlR. 2. Smnmit. 
PIff. 8. Lateral rlew. 

Doi.ATO0RfMU8 LTONr, h. sp 14 

Pig. 4. Summit. 
Pig. 6. Basal Tlew. 
Pig. 6. Asygoos view. 

DOLATOOBIIiaf OHTULA, h ip 46 

Pig. 7. Basal rlew. 
Pig. 8. Sommlt. 
Pig. 9. Latm-al rfew. 

DOLATOOaiNaS A8PBB, D. Sp 47 

Pig. 10. Baaal rlew. 
Pig. IL Snmmtt. 
Pig. 12. Aiygona rlew. 

DOLATOORINUS APLATI7S, M. ^ O 49 

Pig. lA. Basal Tlew. 
Pig. 14. Summit. 
Pig. 15. Lateral view. 

DOLATOOBfNOS A8PBATILU, D. Bp , 49 

Pig' t6. Basal rlew. 
Pig. 17. Sommlt. 
Pig. 18. As7goo8 view. 

DoLATocBrNGs LtAOtnictrLA, n. sp 51 

Pig. 19. Basal view. 
Pig. 20. Lateral ylew. 
Pig. 21. Snmmlt. 

DOLATOOBINUS ABBOSHS, D. Sp 5S 

Pig. 22. Basal view. 
Fig. 2ft. Axjgons view. 
Pig. 24. Summit. 

DOLATOCBllfOS DIBSIICrLARIS, D. Sp 54 

Pig. 25. Basal view. 

Pig. 26. Sammlt. 

Pig. 27. Axygone rlew. 

DOLATOCBINUS PBCULIABU, H. sp 65 

Pig. 2B. A^ygoos view. 
Pig. 29. Basal rlew. 
Pig. 80. Sammlt. 
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PLATE IV. 



Pag«. 

FOBBESOCBINUB OBBVKBI, U. 8p 67 

Fig. L. Axygoaa view. 
Fig. ^. BmaI Tiew. 

POTERIO BINUB NBOLBCTOB, H. ip SI 

Fig. 8. Lateral view azygom area on tbe right. 
Fig. 4. Lateral view.azygoos area on tbe left. 
Fig. 5. A.S7gonw view. 

PorBRIOOBlNUS ARBBOTABiaS, n 8p. ......' 88 

Fig. tf. AEygons ylew. 

POTBBIOCBINOS LABYBIRTBICUS, 8. A. M 84 

Fig. 7. Azygone view. 

PLATTOBINUe rORUOBOB, Tar. APPBOXIUATUB, B. Tar 80 

Fig. K. Basal Tiew. 

Fig. 9. Sommit. 

Fig. 10. AitjiaovLB Tiew. 

Fig. 1 1. Opposite Bide Tiew. 

Platyorinub tUBBcrriTi.us, n sp 6ii 

Fig. li. Baaal view. 

Fig. 13. Suinmlt. 

Fig. 14. Azjgoos Tiew. 

Fig. 15. OppoBlte side view. 

PLATYOBINITS OOBCIBNOLUS, D. Sp 68 

Fig. 16. Asygons Tiew. 
Fig. 17. Opposite Bide Tiew 
Fig. IB. Snminlt. 
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PLATE V. 



Pagv. 

FORBE9O0SINU8 MAOADAM8I, n. ip 68 

Fig. 1. \zjgonB Tiew. 
Fig. 2. Opposite eide view. 

CaBYOGRINUB XUiLIOAVJE, n. ip. 68 

Fig. 8. AsygoiiB view. 
Fig. 4. Snininlt. 

CABTOCSIHU8 HAMICKL.LX, D. ip 65 

Fig. 6. AJBjgoai view. 
Fig. 6. Summit. 
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